Patent 

Attorney's Docket No. 012712-813 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

REQUEST FOR FDUNG CONTINUATION/DIVISIONAL 
APPLICATION UNDER 37 C.F.R. § 1.53(b) 



Box PATENT APPLICATION _ 

Assistant Commissioner for Patents «*\. 
Washington, D.C. 20231 



Sir: 

This is a request for filing a [XI continuation [ ] divisional application under 37 C.F.R. 
§ 1.53(b) of pending Application No. 08/742.480 filed on November L 1996 . for CD40CR 
RECEPTOR AND LIGANDS THEREFOR . by the following named inventor(s): 

(a) Full Name Randolph J. NOELLE 

(b) Full Name 

(c) Full Name 



[X| The entire disclosure of the prior application from which a copy of the oath or declaration is 
supplied herewith is considered as being part of the disclosure of the accompanying 
application and is hereby incorporated by reference therein. 

[X| This application is being filed by less than all the inventors named in the prior application. 
In accordance with 37 C.F.R. 1.63(d)(2), the Commissioner is requested to delete the 
name(s) of the following person or persons who are not inventors of the invention being 
claimed in this application. 



(a) Full Name A lejandr o A KUFF O 



(b) Full Name Jeffrey LEDBETTER 



(c) Full Name Ivan STAMENKOVIC 



[ ] This application is being filed by more than all the inventors named in the prior application. 
In accordance with 37 C.F.R. 1.63(d)(2), the Commissioner is requested to add the namefs) 
of the following person or persons who are inventors of the invention being claimed in this 
application. 

(a) Full Name 
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(b) Full Name 

(c) Full Name 

1. [X] Enclosed is a copy of the prior Application No. 07/835.799 as originally filed on 

February 14. 1992 , now abandoned, including copies of the specification, claims, 
drawings and the executed oath or declaration as filed. 

2. [ ] Enclosed is a revised prior application and a copy of the prior executed oath or 

declaration as filed. No new matter has been added to the revised application. 

3. [ ] statement(s) claiming small entity status [ ] are enclosed [ ] were filed in 

prior Application No. , filed on . 

4. [X] The filing fee is calculated below [X| and in accordance with the enclosed preliminary 

amendment: 







NO. OF 
CLAIMS 




EXTRA 
CLAIMS 


RATE 


FEE 


Basic Application Fee 


$760.00 
(101) 


Total Claims 


72 


MINUS 20 = 


52 


x $18.00 
(103) = 


$936.00 


Independent 
Claims 


12 


MINUS 3 = 


9 


x $78.00 
(102) = 


$702.00 


If multiple dependent claims are presented, add $260.00 (104) 


$260.00 


Total Application Fee 


$2,658.00 


If small entity status is claimed, subtract 50% of Total Application Fee 




Add Assignment Recording Fee of if Assignment document is enclosed 









5. [ ] Charge $ to Deposit Account No. 02-4800 for the fee due. 

6. [X] A check in the amount of $ 2.658.00 is enclosed for the fee due. 
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7. [X] The Commissioner is hereby authorized to charge any appropriate fees under 37 C.F.R. 

§§ 1.16, 1.17 and 1.21 that may be required by this paper, and to credit any overpayment, to 
Deposit Account No. 02-4800. This paper is submitted in triplicate. 

8. [X] Cancel in this application original claims 1-41 of the prior application before calculating 

the filing fee. 

9. \X\ Amend the specification by inserting before the first line the sentence: —This application is a 

[X] continuation, [ ] divisional, of Application No. 08/742.480 . filed November 1. 1996 . 
in turn a continuation of Application No. 08/338.975. filed November 14. 1994. in turn a 
continuation of Application No. 07/835.799. filed February 14. 1992. now abandoned .— 

10. [ ] Transfer the drawings from the pending prior application to this application and abandon said 

prior application as of the filing date accorded this application. A duplicate of this paper is 
enclosed for filing in the prior application file. (May only be used if signed by person 
authorized under 37 C.F.R. § 1.138 and before payment of issue fee.) 

11. [X] New drawings are enclosed. 

12. [ ] Priority of Application No. filed on _ in (country) is claimed under 35 U.S.C. § 119. 

[ ] The certified copy of the priority application 
[ ] is enclosed 

[ ] was filed on in prior Application No. , filed on 

[ ] has not yet been filed. 

13. [XI A preliminary amendment is enclosed. 

14. [ ] A General Authorization for Payment of Fees and Petitions for Extensions of Time. 

15. [X] Also enclosed is a copy of the Order in Interference No. 104.415 and a copy of U.S. Patent 

No. 5.993.816 . 

16. [X] The power of attorney in the prior application is to E. Joseph Gess. Burns. Doane. Swecker 

& Mathis, L.L.P. . 

a. [X] The power appears in the original papers in the prior application. 

b. [ ] Since the power does not appear in the original papers, a copy of the power in the 

prior application is enclosed. 

c. [ ] Recognize as Associate Attorney . 
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d. [XI Address all future communications to: (May only be completed by applicant, or 
attorney or agent of record.) 

E. Joseph Gess 

Burns, Doane, Swecker & Mathis, L.L.P. 
P.O. Box 1404 

Alexandria, Virginia 22313-1404 



December 20. 1999 




Date 



Robin L. Teskin 
Registration No. 35,030 



Address of 



SIGNATOR: 



Burns, Doane, Swecker & Mathis, L.L.P. 
P.O. Box 1404 

Alexandria, Virginia 22313-1404 
(703) 836-6620 



[ ] inventor(s) 

[ ] assignee of complete interest 
[ ] attorney or agent of record 
pq filed under 37 C.F.R. § 1.34(a) 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of 

Randolph J. NOELLE 

Application No.: Unassigned 

Filed: December 20, 1999 

For: CD40CR RECEPTOR AND 
LIGANDS THEREFOR 



Group Art Unit: 1806 
Examiner: Unassigned 



REQUEST FOR INTERFERENCE BY APPLICANT 
PURSUANT TO 37 C.F.R. §§1.607 AND 1.608. AND 
PRELIMINARY AMENDMENT 



Assistant Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Prior to examination of the above-identified application, kindly amend the 
application as follows: 

IN THE TITLE 

Please delete the current title and substitute the following therefor: 
-USE OF ANTIBODIES THAT SPECIFICALLY BIND 
CD40CR (CD40 LIGAND) TO INHIBIT HUMORAL IMMUNITY--. 



Application Serial No. Unassigned 
Attorney's Docket No. 012712-813 

IN THE SPECIFICATION 

At page 31, after the last line of text, insert the following: 

-The hybridoma identified in this application as MR1 was deposited on May 22, 
1992 with the American Type Culture Collection, ATCC, International Depository 
Authority, 12301 Parklawn Drive, Rockville, Maryland 20852, in compliance with the 
Budapest Treaty, and accorded Accession Number ATCC HB 1 1 048. All restrictions as 
to the availability to the public of the hybridoma cell line MR1 will be irrevocably with- 
drawn upon issuance of a United States Patent to this application. Also, access to the 
MR1 cell line will be available to the Commissioner during the pendency of this patent 
application or to one determined by the Commissioner to be entitled to such cell line 
under 37 C.F.R. §1.14 and 35 U.S.C. §122.-- 

IN THE CLAIMS 

Kindly cancel all of Claims 1 through 41, and substitute the following claims 
therefor. 

--42 . A method for inhibiting a humoral immune response comprising contacting 
T-cells with an antibody that binds specifically to a protein specifically recognized by 
monoclonal antibody MR1 produced by the hybridoma having ATCC Accession No. HB 
11048. 
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43 . A method for inhibiting a humoral immune response comprising contacting 
T-cells with an antibody that binds specifically to CD40CR. 

44. A method for inhibiting immunoglobulin production comprising contacting 
T-cells with an antibody that specifically binds to a protein specifically recognized by 
monoclonal antibody MR1 produced by the hybridoma having ATCC Accession No. HB 
11048. 

45. A method for inhibiting immunoglobulin production comprising contacting 
T-cells with an antibody that specifically binds to CD40CR. 

46. A method for inhibiting activation of B-cells comprising contacting T-cells 
with an antibody that specifically binds to a protein specifically recognized by 
monoclonal antibody MR1 produced by the hybridoma having ATCC Accession No. HB 
11048. 

47. A method for inhibiting activation of B-cells comprising contacting T-cells 
with an antibody that specifically binds to CD40CR. 
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48. A method for inhibiting a humoral immune response in an animal 
comprising the step of administering to the animal in an amount effective to inhibit the 
humoral immune response, an antibody or fragment thereof that binds specifically to a 
protein specifically recognized by monoclonal antibody 5c8 produced by the hybridoma 
having ATCC Accession No. HB 11048. 

49. A method for inhibiting a humoral immune response in an animal 
comprising the step of administering to the animal, in an amount effective to inhibit the 
humoral immune response, an antibody or fragment thereof that specifically recognizes 
CD40CR. 

50. A method for inhibiting immunoglobulin production in an animal 
comprising the step of administering to the animal, in an amount effective to inhibit 
immunoglobulin production, an antibody or fragment there of that specifically binds to 
a protein specifically recognized by the hybridoma having ATCC Accession No. HB 
11048. 

51. A method for inhibiting immunoglobulin production in an animal 
comprising the step of administering to the animal, in an amount effective to inhibit 



Application Serial No. Unassigned 
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immunoglobulin production, an antibody or fragment thereof that specifically recognizes 
CD40CR. 

52. A method for inhibiting activation of B-cells in an animal comprising 
administering to the animal, in an amount effective to inhibit activation of B-cells, an 
antibody or fragment thereof that specifically binds to a protein specifically recognized 
by monoclonal antibody MR1 produced by the hybridoma having ATCC Accession No. 
HB 11048. 

53. A method for inhibiting activation of B-cells in an animal comprising 
administering to the animal, in an amount effective to inhibit activation of B-cells, an 
antibody or fragment thereof that specifically recognizes CD40CR. 

54. The method of any one of Claims 42 through 53, wherein the antibody or 
fragment thereof is selected from the group consisting of monoclonal antibodies, chimeric 
antibodies, human antibodies, and fragments thereof. 

55. The method of any of Claims 42 through 53, wherein the antibody or 
fragment thereof is conjugated to another moiety selected from the group consisting of 
an enzyme, toxin, growth factor, lymphokine, anti-proliferative agent, alkylating agent, 
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anti-metabolite, antibiotic, vinca alkaloid, platinum coordinated complex, radioisotope, 
and fluorescent compound. 

56. The method of any one of Claims 42 through 53, wherein the antibody is 
conjugated to a therapeutic agent. 

57. The method of any of Claims 48 through 53, wherein the animal is a 
mammal. 

58. The method of any of Claims 48 through 53, wherein the animal is a 
human. 

REMARKS 

By the present amendments, new claims have been presented in favor of the 
original claims (which are cancelled), all of which correspond to the same invention 
claimed in Lederman et al, 5,993,816, issued on November 30, 1999. Specifically, 
Claims 42 and 43 correspond to Claim 1 of Lederman '816; 
Claims 44 and 45 correspond to Claim 2 of Lederman '816; 
Claims 46 and 47 correspond to Claim 3 of Lederman ! 816; 
Claims 48 and 49 correspond to Claim 4 of Lederman '816; 

-6- 



Application Serial No. Unassiened 
Attorney's Docket No. 012712-813 

Claims 50 and 51 correspond to Claim 4 of Lederman '816; 
Claims 52 and 53 correspond to Claim 5 of Lederman '816; 
Claim 54 corresponds to Claim 7 of Lederman '816; 
Claims 55 and 56 correspond to Claims 9 and 10 of Lederman '816; 
Claim 57 corresponds to Claim 13 of Lederman '816; and 
Claim 58 corresponds to Claim 14 of Lederman '816. 

Specific support for the newly-submitted claims may be found in the as-filed 
application as follows: 

Claims 42, 43: Section 5.4 at pages 17-19, original Claims 22, 24, 27, 28, 29, 30, 
31, 32, 37; Section 6.24 at pages 28-31, et seq. 

Claims 44, 45: Section 5.4 at pages 17-19, original Claims 22, 24, 27, 28, 29, 30, 
31, 32, 37; Section 6.24 at pages 28-31; 

Claims 46, 47: Section 5.4 at pages 17-19, original Claims 22, 24, 27, 28, 29, 32, 
37; Section 6.24 at pages 28-31; 

Claims 48, 49: Section 5.4 at pages 17-19, original Claims 22, 24, 27-32, 37; 
Section 6.24 at pages 28-31; 

Claims 50, 51: Section 5.4 at pages 17-19, original Claims 22, 24, 27-32, 37; 
Section 6.24 at pages 28-31; 

Claims 52, 53: Section 5.4 at pages 17-19, original Claims 22, 24, 27-32, 37; 
Section 6.24 at pages 28-3 1 ; 
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Claim 54: 



the specification at page 12, lines 1 to page 13, line 21, et seq.; 



Claim 55: 



the specification at page 1 1, lines 29-35, et seq. 



Claim 56: 



the specification at page 11, lines 29 to 35, et seq. 



Claims 57, 58: original Claims 30-32, 37, 38, 39, and Section 6.24 of the 
specification (et seq,). 

Thus, it can be seen that all of the newly-submitted claims are directed to methods 
of using antibodies specific to CD40L (also known in the art as CD40CR, gp39, CD 154, 
5c8 antigen, TBAM) to inhibit humoral immunity, immunoglobulin production and B-cell 
activation. Such inhibition results because this antibody binds CD40L, which is an 
antigen expressed on activated T-cells that is involved in contact-dependent T-cell 
activation of B-cells. 

It can further be seen that the newly-submitted claims closely parallel claims 
recently issued to Lederman et al and assigned to Columbia University in U.S. Patent 
5,993,816, on November 30, 1999. A copy of this patent is attached hereto for the 
convenience of the Examiner. 

These claims should be allowable to Applicant for substantially the same reason 
that closely similar claims were allowed to Lederman et al. Also, the Examiner is 
respectfully advised that Lederman et al should not be applied as prior art under § 102(e) 
because the effective filing date of this application is February 14, 1992, which is less 
than three months after November 1 5, 1 99 1 , the effective filing date of the Lederman ! 8 1 6 
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patent. Pursuant to § 1 .608, the undersigned respectfully asserts that there is a reasonable 
basis upon which the subject application should be entitled to an Interference judgment 
relative to the Lederman patent. Accordingly, a §131 Declaration is necessary. 

Based thereon, Applicant hereby requests than an Interference be declared between 
this application and the Lederman '816 patent. For the convenience of the Examiner, the 
information required by §§1.607 and 1.608 is set forth under headings which correspond 
to the specific sections of §1.607 and §1.608. 

(1) Identification of the Patent 

Applicant seeks to provoke an interference between this application, having an 
effective filing date of February 14, 1992, and the Lederman patent, U.S. Patent No. 
5,993,816, issued on November 30, 1999, having an effective filing date of November 15, 
1991. 

The claims of the Lederman patent are directed to use of a monoclonal antibodies 
which specifically bind to the antigen to which a particular monoclonal antibody, 5c8, 
specifically binds, and labeled forms thereof, to inhibit humoral immunity, 
immunoglobulin production, and B-cell activation, in vitro and in vivo. 

(2) Suggestion of Proposed Count 

Applicant hereby proposes the following Count to define the interfering subject 
matter. The proposed Count is an alternative Count prepared after careful consideration 
of the subject matter claimed by the respective parties. 
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An alternative Count is proposed because the present application and the 
Lederman patent define the same invention in different ways. More particularly, as 
described below, the patentable invention of the Count relates to use of monoclonal anti- 
body which specifically bind an antigen selectively expressed on activated (not resting) 
T cells, which is involved in B cell activation, to inhibit humoral immunity 
immunoglobulin protection and B cell activation. 

Specifically, in the Lederman patent this antigen is referred to by various names, 
i.e., "T-B cell activating molecule", "T-BAM", "CD40 ligand" (see column 2, lines 17-20) 
and the "5c8 antigen" based on its reactivity with a monoclonal antibody produced by a 
specific deposited hybridoma cell disclosed in the patent. 

For example, at Col. 2, lines 17-20, the Lederman patent states that their 

"invention provides a monoclonal antibody which 
specifically recognizes and forms a complex with T-B cell 
activating molecule (T-BAM) (also know (SIC) as CD40 
ligand) a protein located on the surface of activated T cells 
and thereby inhibits T cell activation of B cells." 

The subject application similarly claims use of a monoclonal antibody which reacts 

with the same T cell antigen as the 5c8 monoclonal antibody of Lederman. However, in 

the subject application this same antigen is referred to by different names. Specifically, 

in the subject application, this antigen is referred to alternatively as the "CD40 counter 

receptor", "CD40CR", or is defined based on its reactivity with a specific monoclonal 

antibody produced by a deposited cell line, "MR1". 
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It is further noted that the 5c8 monoclonal antibody in the Lederman patent and 
the MR1 antibody of the subject application respectively specifically bind the human and 
murine counterparts of the same antigen expressed on activated T cells, which antigen is 
the counter receptor for CD40 expressed by B cells. 

The fact that the MR1 antibody of the subject application binds the same antigen 

as the 5c8 antibody was conceded by the Patentees during prosecution in earlier 

Lederman patent 5,474,771 were involved in Interference. For example, the Patentees 

asserted at page 6 of their May 23, 1994 Response, the following: 

"MR1 is a hamster anti-T-BAM antibody that is similar with respect 
to mAb 5c8 with respect to its ability to inhibit contact dependent 
activation of B cells in vitro !! ...[i]t is therefore anticipated that both 5c8 and 
MR1 would have similar biological activities in humans and mice 
respectively". 

Moreover, the Patentees stated "an antibody raised against a non-human T-BAM. 
such as MR1 which recognizes mouse T-BAM, is the best available animal model and 
would be accepted in the art". 

The Patentees further stated at page 7 of this same Reply the following: 

"In a murine model of human autoimmune disease, anti-murine - T^ 
BAM mAb MR1 was shown to inhibit collagen-induced antibodies." 

Further at page 8, lines 8-9, the Patentees referred to the "therapeutic utility of an 

analogous anti-T-BAM mAb." 
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Thus, based on the Patentees' own admissions, it is clear that the subject 
application and the Lederman patent are both directed to use of monoclonal antibodies 
which bind the same T cell antigen to inhibit humoral immunity, immunoglobulin 
production, or B-cell activation. Similar to the parent application, which is involved in 
an earlier Interference with another Lederman patent (5,474,771) Applicant notes that the 
proposed Count has been drafted so as to encompass methods of using of monoclonal 
antibodies which bind either the murine or human counterpart of this T cell antigen, as 
these monoclonal antibodies, based on Patentee's own admissions, would be expected to 
possess "analogous" function and be obvious over one another. 

The proposed Count is as follows: 

A method for inhibiting a humoral immune response, 
immunoglobulin production, and/or B-cell activation by 
contacting T-cells with an antibody that specifically binds to 
a protein specifically recognized by monoclonal antibody 
5c8 produced by the hybridoma having ATCC Accession 
Number HB 10916; or 

A method for inhibiting a humoral immune response, 
immunoglobulin production, and/or B-cell activation by 
contacting T-cells with an antibody that specifically binds to 
the protein specifically recognized by monoclonal antibody 
MR1 produced by the hybridoma having ATCC Accession 
Number HB 11048; or 

A method for inhibiting a humoral immune response, 
immunoglobulin production, and/or B-cell activation by 
contacting T-cells with an antibody that specifically binds to 
CD40CR. 
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(3) Identification of Patented Claims Corresponding to the Proposed Count 
Claims 1-14 of the Lederman patent correspond to the proposed Count. These 

claims read as follows: 



1. A method of inhibiting a humoral immune response, 
comprising contacting T cells with an antibody that binds specifically to a 
protein specifically recognized by monoclonal antibody 5c8 produced by 
the hybridoma having ATCC Accession Number HB 10916. 

2. A method of inhibiting immunoglobulin production, 
comprising contacting T cells with an antibody that specifically binds to a 
protein specifically recognized by monoclonal antibody 5c8 produced by 
the hybridoma having ATCC Accession Number HB 10916. 

3. A method of inhibiting activation of B cells, comprising 
contacting T cells with an antibody that specifically binds to a protein 
specifically recognized by monoclonal antibody 5c8 produced by the 
hybridoma having ATCC Accession Number HB 10916. 

4. A method of inhibiting a humoral immune response in an 
animal comprising the step of administering to the animal, in an amount 
effective to inhibit the humoral immune response, an antibody that binds 
specifically to a protein specifically recognized by monoclonal antibody 
5c8 produced by the hybridoma having ATCC Accession Number HB 
10916. 

5. A method of inhibiting immunoglobulin production in an 
animal, comprising the step of administering to the animal, in an amount 
effective to inhibit the immunoglobulin production, an antibody that binds 
specifically to a protein specifically recognized by monoclonal antibody 
5c8 produced by the hybridoma having ATCC Accession Number HB 
10916. 

6. A method of inhibiting activation of B cells in an animal, 
comprising the step of administering to the animal, in an amount effective 
to inhibit activation of B cells, an antibody that binds specifically to a 



- 13 - 



Application Serial No. Unassisned 
Attorney's Docket No. 012712-813 



protein specifically recognized by monoclonal antibody 5c8 produced by 
the hybridoma having ATCC Accession Number HB 10916. 

7. The method of claims 1 , 2, 3, 4, 5, or 6, wherein the antibody 
is selected from the group consisting of: monoclonal antibodies, chimeric 
antibodies, human antibodies and humanized antibodies. 

8. The method of claim 7, wherein the antibody 5c8 is produced 
by the hybridoma having ATCC Accession Number HB 10916. 

9. The method of claim 7, wherein the antibody is conjugated 
to a therapeutic agent. 

10. The method of claim 9, wherein the therapeutic agent is 
selected from the group consisting of: radioisotopes, toxins, toxoids and 
chemotherapeutic agents. 

1 1 . The method of claim 3 or 6, wherein the B cells are selected 
from the group consisting of: resting B cells and primed B cells. 

12. The method of claim 4, 5 or 6, wherein the antibody is a 
chimeric monoclonal antibody, a humanized monoclonal antibody, a 
murine monoclonal antibody or a human monoclonal antibody. 

13. The method of claim 4, 5 or 6, wherein the animal is a 
mammal. 

14. The method of claim 13, wherein the mammal is a human. 

It should be noted that Applicant is not conceding the validity of Claims 1-14, but 
are merely noting that they contain subject matter corresponding to the proposed Count. 
Essentially, all of the patent claims are directed to methods of using antibodies having the 
same binding specificity as the 5c8 antibody for inhibiting humoral immunity, 
immunoglobulin production, or B cell activation which, based on Patentees' own 
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admissions, bind the same antigen as MR1 (human counterpart) and would be expected 
to comprise analogous function. Applicant further notes that in accordance with 37 
C.F.R. § 1.606, the proposed Count corresponds to the broadest claims of the Lederman 
patent. 

In particular, as discussed above, Claims 1-6 of the Lederman patent correspond 
identically to the first alternative of the proposed Count. 

Dependent claims 7-14 similarly are directed to the same patentable invention as 
the Count. Claim 7 merely provides that the anti-5c8 antibody is a monoclonal, chimeric, 
human or humanized antibody which would have been obvious over the Count as these 
were well known types of antibodies at the time of the Lederman invention. 

Claims 8 and 12 are directed to use of the monoclonal antibody produced by the 
deposited cell line HB 10916, which should be held unpatentable over the Count absent 
any unexpected results relative to the genus. 

Claims 9 and 10 provide that the monoclonal antibody is conjugated to a 
therapeutic agent which should be held unpatentable over the Count since conjugation of 
effector (therapeutic) moieties to antibodies was well known as of the effective filing date 
of the Columbia patent. 

Claim 1 1 provides that the administered antibody inhibits resting or primed B cells 
which should be held unpatentable over the Count as this is obvious over the Count which 
provides that the antibody inhibits B cell activation. 
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Claims 13 and 14 are unpatentable over the Count as they merely provide that 
humoral immunity, immunoglobulin production, or B cell activation is effected in a 
mammal or human, which would be obvious over the Count, based on the fact that in vivo 
suppression of humoral immunity, B cell activation, and immunoglobulin production, 
e.g., for treating allergies, and other antibody-related diseases, in mammals, and 
especially humans, was well known as of the effective filing date of the Columbia patent. 

Thus, based on the foregoing, all of the claims of the Lederman patent correspond 
to the proposed Count. 

(4) Requirements of 35 U.S.C. S 135(Vl are Satisfied 

The subject application and claims are being submitted less than one year after the 
issue date of the Lederman patent. Thus, the requirements of 35 U.S.C. § 135(b) are 
satisfied. 

Also, it is respectfully requested that this application be accorded special status as 
required under 37 C.F.R. § 1 .607(6)(b), because of the present Request to provoke an 
interference with an issued patent. 

Further, according to § 1 .608(6)(d), Applicant understands that the Patentees will 
be given notice of the present Request to provoke an interference. 
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(5) Prima Facie Showing Required to Provoke an Interference between an 
Application and a Patent 

The effective filing date of this application is February 14, 1992, which is less than 

three months after November 15, 1991, which is the effective filing date of the Lederman 

patent. The undersigned hereby asserts that there is a reasonable basis upon which the 

subject application should be entitled to a judgment relative to the Patentees. 

(6) Identification of Claims in the Subject Application Corresponding to the 
Proposed Count 

All of Claims 42-58 correspond to the proposed Count. In particular, all of these 
claims corresponds to the second or third alternative of the proposed Count. As required 
by 37 CFR §1.607(5)(ii), because these claims are newly-submitted, the basis for these 
claims in the as-filed application is set forth above. 

As in the Lederman patent, Applicant's claims are directed to methods of using an 
antibody wherein said monoclonal antibody specifically binds an antigen expressed on 
activated T cells, and further wherein said antigen is the same antigen specifically bound 
by the MR1 antibody (which antigen is also referred to in the subject application as 
"CD40CR"), to inhibit humoral immunity, immunoglobulin production, or B-cell 
activation. 
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CONCLUSION 

Based on the foregoing, Applicant respectfully submits that a prompt declaration 
of Interference between this application and U.S. Patent No. 5,993,816, to Lederman et 
al, is in order and such action is therefore earnestly solicited. 

Also, the Examiner is respectfully advised that Judge Torczon requested in an 
Order in the earlier Interference between the parties (Interference No. 104,415) that this 
continuation application be filed and taken up specially by the Examiner so that it could 
potentially be included in the earlier Interference. For the Examiner's convenience, a 
copy of the Order is attached to this paper. 

If the Examiner has any questions concerning any aspect of this matter, he is 
respectfully requested to contact the undersigned. In particular, if there are any problems 
concerning this Request, Applicant would like to schedule a personal interview with the 
Examiner to expedite prosecution. 

Respectfully submitted, 

BURNS, DOANE, SWECKER & MATHIS, L.L.P. 



By: 



Robin L. Teskin 
Registration No. 35,030 



Post Office Box 1404 
Alexandria, VA 22313-1404 
(703) 836-6620 

Date: December 20, 1999 
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THE CD4 0CR RECEPTOR AND LIGANDS frri fekfiFOR 

1. INTRODUCTION 
The present invention relates to 4 pollster- 
5 receptor, termed CD40CR, for the CD40 ti-dell antigen , 
and to soluble ligands for this receptoir, i^aluding 
fusion molecules domprising at 10ast a portion o£ Qp4o 
protein. It is based, e*t least in part^ fc>r$ the 
discovejry that a soluble CD4o/imiitUnogldbttliti fusidr) 

10 px*otein was able to inhibit helper T-ceil mediated 
cell activation by binding to a hovel 39 j c q proteir) 
receptor on helper T~cell membjralies* Thfe Resent 
invention provides for a substantially purified OD4 0CR 
receptor; for soluble ligartds fc>f CD40CR, irjdluding 

|S Antibodies as Well as fusion Molecules comprising at 
least a portion of CD40 protein; artd for Jnethods p£ 
controlling B-cell activation which may be Especially 
Useful in the treatment of allergy or autbitdiifiune 
disease* 

20 

2 . BA CKGROUND OF Trtfi INVENTIO N 
Studies by Mltchison, Bertac^rr&f <*h4 #4ff firsfc 
suggested that physical interactions between T h and 
cells were essential in the development of humoral 

25 immune responses. Later studies docuirtehted that T u 
formed physical conjugates with class II met j Or 
histocompatibility complex (Mlic) compatibly antigeh- 
presenting B-cells (Vitetta ei; al*, (1&87) Immunol. 
Rev.. 99.:193-230) and that it was the B-aekllc? within 

30 these conjugates that fesjponded to % (Mtrbl&tt &t 

(1989) J\ IxAmunol. 143:1745-1754) . With the disdov£ry 

that T h -de3rived lymphokirjes exerted pot^ftt fcjrowtji arid 

differentiative effects bh B-oells, it ^ropose^ 

„ that soluble factor (s) released in proximity by 
35 

activated T h mediated the activation of tha intetacting 

j57285J 



E-cell. However, none of the molecular :}.y cloned 
lymphokiness , ellbne or in combination, irMinif es?ted the 
ability to induce B-cell cycle entry. Unlike soluble 
factors, plasma membrane fractions front Activated T h 
0 induced B-oell cycle entry (Hodgkin et al.j (1990) i7* 
Immunol. 145.i2025~2Q34; Noelle et al., fl$9i) J". 
Immunol. I_<t6 : 1118-1124) . Studied usin^ purified 
plasma membrane fractions from activated % £ugg<?st&d 
that a protein expressed on th& lAembrarija of activated 

10 T h was responsible for initiatihg humoral itfiflmnlty 
(Noelle et al . , (1991) J. Immunol. 146tlll8~1124; 
Bartlett et al . , (1990) J. Immunol. l£Bi39S$-3962) . 

Purified plasma membrane^ from activated T h (Pli* 01 ) 
have been used to investigate the nature of this 

15 effector function (Hodgkln et c*i. (1990) J. Immunol. 
145:2025-2034; Noelle et al., (1991) J. tm\tlnol> 
MS.: 1118-1124) . PM Aci f torn activated T h , but not 
resting T h (PM ,tist } expressed an activity that induced B- 
cell cycle entry in an antigen-nonsipecififc:, class £3> 

20 Unrestricted manner. in addition, it Wfns| shown theft 
the activity expressed by PM At * required hours of 

activation, de novo UNA synthesis and v/M protein in 
hature (Bartlett et al., (1990) J. IMmtifaOl. 145 :3956- 
39 62). 

25 

SUMMARY OF THE INVENTION 
The present invention relates to a dotfnter- 
rebeptor, termed CD40CR, for the CD40 13-c^l^ antigen, 
and to soluble ligands for this ireceptoir, including 
fusion molecules comprising at l&ast a portion df Cp40 
protein. It is based) at lea^t in part, oi\ the 
discovery that a soluble CD40/ immunoglobulin fusion 
protein was ablfc to inhibit h^lp&r T-delt njadiat^d ft- 
35 cell activation by bidding to a novel 3& k£> recepto^r 
protein (termed »CD40Gp» tor CD4o count Br ^#£ceptpr) oh 
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helper T-ci»ll membranes, stnd on the disjdOVety that 4 
monoclonal antibody, termed MR±, directed tptyard this* 
39 kD receptor was able to inhibit helper T~cell 
mediated activation of B-cells* 
5 The present invention provides tot a 

substantially purified CD40CR receptor; for SolUple 
ligands of CD40CR, including antibodies 4s well as 
fusion molecules comprising at least a pdrtion of CD40 
protein; and for methods of controlling B^-cell 

10 activation. 

In particular embodiments of the invention, B~ 
cell activation in a subject ft&y be inhibited by 
contacting helper T cells of the subject with 
effective amounts of a soluble iigand of CD40CR. 3lidh 

15 inhibition of B-cell activation way be MpSdially 
Useful in the treatment of allergy or aiitoitttmuhe 
disease. 

One advantage of the present invention is that 1$. 
enables intervention in an aspect of tli£ imfimne 

20 response which is hot antigen specific, HeUiV curreht 
therapies for allergy include defetensitiz^tioh td 
particular antigens, and require that each patient b£ 
tested in order to identify antigens associated tfitH 
sensitivity. As a pradtical Matter, exjiaUeftive 

25 analysis of a patient 1 s Jrfesportse to each at}d every 
potential allergen is Virtually impossible. 
Furthermore, ih most autoimmune conditions | the 
causative antigen is, gejieral^y, unknown o£ even 
irrelevant to the disease process. The pr^stent 

30 invention, which trialatefe to t|ie antigerf nonspecific 
0D40/GD40CR interaction, dirotiiiivents t\iei nf#d to 
characterize the antigeh associated with allergy or 
autoimmunity. 'therefore, the present IriVefttion may be 
Used to particular advantage ih the treatment of 
allergic conditions in which thfe immuntj^en is. hdt 
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known, o:r has multiple oomponeilts , for &;*aiu£le, ih hfay 
fever or in procainamide induced lupus* tfe iiiay also 
be useful In acute treatment of immune adtiyatidft, £br 
example, in therapy for Anaphylaxis. 
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3.1. ABBREVIATIONS 

immunoglobulin 

monoclonal antibody 

plasma membranes prepared from 

activated helpeir T-cells 

plasma membranes prepared from resting 

helper T-cells 

polyacrylamide g£% eleatrbphoresis 
recombinant inteirieukin 4 
recombinant interleukin 6 
supernatant 
helper T-cell 

refers to D 1.6, a I-A d -restt\icte4> 
rabbit immunoglbbiilin specific clone 



4 • PHSCRIPT IOM OP THE FIGURES 
Figure l. Effect of monddlpnal antibodies* and 
CD40~Ig on the induction of B-ceil RNA synthesis by 

Panel A. Restihg B-ceils werfe cultured vibh 
pM r«.t or J?M Act from r^ru 25/*g/mi of anti-cb4, anti~IjF^-l 
or anti-ICAM-1 or n combination of each of these {cfc^cfi 
at 25 Mg/ml) was added to wells containing PH Act * artcf 
oell RNA synthesis was measured by incor£o#afciori £>t 
[%] -uridine. B-ciell RN2\ synthesis was as^fcfcsed trofn 
42 to 48 hours post-culttnre. Results pr feasted are 
the arithmetic means of triplicate culture*© -f/~ s.d., 
and are representative of 5 such exper infant ^* 

Panel B. Restihg B-ceils wejre cjilttired with 
VH Act from T h l (0, A) or tf h 2 (□) , To the f h l &M Act 
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containing cultures A), increasing £n|oUrits df 

CD40-Ig (a) or control protein dD7E-Ig(£) Wjsre added. 

To the T h 2 PM Act containing culture (□) , 4 ild *£3sing 
g amounts of CD40-I3 were added. fe-cell 1$&K feynthegis 
was assessed frotn 42 to 4& houjrs post-dUltUtre. 
Results presented are the arithmetic me&h& fcf 
triplicate cultures +/- s.d., and are r£pt«*&entative 
of 3 such experiments. 

1Q Panel C. Resting B-cells wer£ bultured with 

LPS (50 /*g/ml) or PM Act . To cultures , Cff40~lg (25 
fig /ml; hatched) or CD7E-Ig (25 fig /ml; solid) were 
added. RNA synthesis was determined as described in 
Panel A. Results presented are the arithmetic mean of 

15 triplicate cultures +/- s.d., and are rfepre tentative 
of 3 such experiments. 

Figure 2. CD4 0-Icf inhibited B-cell 
differentiation and proliferation. 

20 Panel A. Resting B-Cells wel:^ cultured with 

PM Act , rIL4 (10 ng/ml) ahd rIL5 (5 ng/ml) ♦ fiither at 
the initiation of culture, or on days 1, 2 dir 3 post- 
initiation of culture, CD40~Ic{ or CD7E-Icf (25 jtig/ml) 
Were added. On day six of cultuire, SN froiii individual 

26 Wells were harvested and quantitated fot IcjM(W) and 
tgG,(#) using an anti-isotype fepetcific J2LIS&, a& 
described in (Noellet et al « > (1991) J. Immtihol . 
146.: 1118-1124) . in the presence of PM Aci j t\A ahd IL&> 
(in the absence of added CD4 0-Ig) the cbncentrcitiorta 

30 of igM and IgG, wete 4.6 jig/ml and 126 Jig/mij 

respectively. Cultures which received fcJD7^-lg (25 
fig/ml) on Day 0 produced 2*4 Mg/ftl and £9 t\g/ml of Ig^I 
ahd IgGj, respectively. In the absence of :fct>4 ajid I£3f 
no IgM or IgG, was detected. Results are representative 
of 3 such experiments, 

67283.1 
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Panel B. T h l were rested or activated witfi 
anti-CD3 for 16 hours, irradiated and tfulfctfred 
(lxloVwe.ll) with resting fc-cells (4xlo4/<?Ulture) ± n 
■ the presence of IL4 (10 ilg/irtl) * between 0 ^rtd 2B 
5 ng/ml of CD40--Ig (A) or C07E-lg (#) weta added to 
cultures. From 66-72 hours post-culturfc f wells Were 
pulsed with 1.0 pCi of [ 3 P] -thymidine and harvested. 
The dotted line indicates the response of fi-aells to 
resting T h . Results presented a£e the arithmetic! me4n 
10 of triplicate cultured +/- s.d., and arfe 
representative of 2 such experiments. 

Figure 3. CD40-Ig detected a molefcU^.e expressed 
on activated, but not resting T h . Resting and 
activated T u were harvested and incubated with fusion 
proteins for 20 minutes at 4°Ci / followed by FITC- 
conjugated goat anti-hlgG (25 fi^/ml) . j?eirdentage 
positive cells and MFI Were determined by analysis tff 
20 at least 5 °00 eel Is/ sample. Results are 

representative of 6 such experiments. CD40-Ig binding 
is indicated by a filled-in profile. 

Figure 4. CD40-lg imtnunoprecipitated a 39 JcD 
2j5 protein from lysate of activated T a l. %± were rest£c| 
or activated with insolubiliz^d anti-c03 fojr 16 houir^. 
t 35 S] -labelled proteins from resting or activated T h 
were immunoprecipltated with purified antibodies or 
fusion proteins (1-I0ju) . The gel profile is 
30 representative of 3 such experiments. 

Figure 5. A monoclonal antibody (tnhb) , specific 
to the induced 39 Kd T h membrane protein, inhibited 
induction of B-cell RNA Synthesis by Plf^'. Resting B- 
35 cells and PM A,:I were cultured With 10 jug/ml e^ch of 

anti-or//?, anti~CD3, CD40-Ig or MRl . Rl^A synthesis was 

67^83.1 
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determined as described in FicfUre 1. Results 
presented are the arithmetic m&aftp of tiri^licate 
cultures +/- s.d., and are re£;fresentatiVfe Of 3 Such 
experiments . 

S 

Figure 6. MRi and CD40-lg recognized the same 
molecule expressed on activated flV 

Panel A; Activated T h were £ lUQrfe^cently 
stained with MRI or control Ig. To ev^iti&tfe if Ct)40- 

10 lg and MRI competed for binding to active tec| T M gf4dfe4 
concentrations of MRi or cohtrol hamst^jr (ahti-of/^3 
1?CR) were added together with ai}ti-CD40 (20 jig/iaX) • 
After incubation for 20 ijiiniites fit 4° (J, t|ie sjampiias* 
Were washed ahd incubated with FXTC-corij legated, m^b 

15 anti-human IgG t . Results are te£r&sent4tive of 3 stiot} 
experiments. 

Pan&l B: Proteins from [ 35 S]-tykthionine- 
labelled, activated T h were immuiioprecipitated with 
(10 /xg/sample) or CD40-Ig (10 fig/sample) and resolved 

20 by PAGE and f luorography * Results preser)t^d are 
representative of 2 such experiments. 

Figure 7. Binding of CD40-Ig to htnftarj Cell 
lihes. A variety of human T-cel^. lines we£0 expose^ 
25 to biotin-labelled CD4 0-Ig, aftd binding tfaef tevalueit^d 
by flow cytometry. 

Figure 8. 

Panel A; Nucleotide sequence bf C$>40 cDNA 
30 from Stamenkovlc et al., (1989) EMBO J, Q:i403-14%0 . 
'i?he transmembrane region is underscore^. 

Panel B: Schematic diagram df a Jpladtalid 
that may be used to express Ob40-Xg. The ainino acid 
sequences at the site of fusibn of A CD40 i& shoWn 

3d 

below the diagrammed portioh of CD40. 
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5 . DETAILED DESCRIP TION O F THE INVBf fTIO^ 
The present invention provides for AsufDStantially 
purified CD 4 OCR receptor; far soluble ligands of 
CD40CR, including antibodies as well as fusion 
molecules comprising CD40; and for methods of 
controlling B-cell activation. 

For purposes of clarity of disclosure , and not by 
way of limitation, the detailed description of the 
invention is divided into the following ^subjections $ 

(i) ligahds that bind to CD40d£/ 

(ii) methods used to characterise CD40OR; 

(iii) preparation of purified Ct}40riH; 

(iv) uses of ligahds that bind to CD4dCR; 
and 

(v) Uses of CD40CR. 



5 • * • LIGANDS THAT BIND TO Qm riffo 
The present invention provides for selhble 
ligands of CD40CR, including (i) fusion jrtoiecules 
comprising at least a portion 0f CD40 pjrb/tein and (ii) 
antibodies or antibody fragments. 

The term "soluble," as used herein, indicates 
that the ligands of the invention are nbt permanently 
associated with a cell piasma membrane* Sdluble 
ligands of the invention may, however, jae affixed tf} a 
non-cellular solid support, including a lipid, 
protein, or carbohydrate molecule, a bead, a vesicle, 
a magnetic particle, a fiber, etc. or may be enclosed 
Within an implant or vesiale. 

The ability of such a ligand to bifid to CD40CR 
may be confirmed by demonstrating that the iigahd 
binds to the same protein as CD4p-lg f ihfra ) or MRi 
( infra ) . 
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The ligands of the invention may be cotyprisiac| ih 
pharmaceutical compositions together wifch a suitably 
carrier. 

6 5.1.1. FUStON MOtECUliEg 

The present invention provides for feolUble fusion 
molecules that are ligahds of CD4ocr. &uch fusi0n 
molecules comprise at le4st a portion ot Cd40 protein 
attached to a second molecule* i'he porlbior} of CD40 
10 preferably lacks the CD40 tranamembf am* doitjain, A 

portion of CD4 0 protein which ittay fae uafed 4ripordihg to 
the invention is defined as ahy portion Vhich is able 
to bind to Cp4 OCR, for example, such a £bjrtion ttiay be 
shown to bind to the same protein as MRi br CD4 0-lg. 
15 Second molecules which may be used ijidlude 

; peptides and proteins, lipids, and carbbhydtrates , aftd* 
ih preferred embodiments of the inventibh, tP4y b6 ah 
immunoglobulin molecule, or portion the^eipf (sUdh a£ 
an Fv, Fab, F(ab , ) 2r oir Fab 1 ftatfiheht) dr C$i$ , or 
ahother adhesion molecule, sucfc qs B7« Sedoftd 
Inolecule may be derived froin either a nbft-fytiitian fcW & 
human source, or may be chimeric* «i The p^ftcfod irtol^cule 
may also be an enzyirie, toxin, growth factor , 
^ymphokine, antiproliferative ^eht, alkylating ageftt, 
25 antimetabolite, antibiotic, vihca alkaloid, platii>ui4 
coordinated complex, radioisotope, or 4 fluorescent 
compound . 

The fusion molecules of the invention may be 
produced by chemical synthesis) or, preferably/ by 
recombinant DNA techniques. 

For example, a nucleic adid sequend^ Encoding 4t 
least a portion of CD4 0 protein iftay be combined yitll <a 
riucleic acid sequence endodincj a second ijioleculq in a 
suitable expression vector, arjd then ex^teslsed in a 
prokaryotic or, preferably, eUkaryotic fexpressi0h 
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system , such as a yeast, baculovir.us, air mautntaliah 
expression system, including transgenic dliiijtals* 

Alternatively, at least a portion of Gb40 protein 
<nay be expressed using recombinant DNA techniques ahd 
5 then may be chemically donjug£t&d to a sfecoftd 
molecule. 

Fusion molecules comprising CD4 0 may be purified 
from preparative. mixtures usihg electrophorptio 
techniques or affinity chromatography Usihg J.igan<4 

^0 that binds to either CD40 or to th^ second faol^ciule. 

Ligands that bind to CD40 incliidd, but &rfe t\ot lljrtited 
to, anti-CD4 0 antibodies such ad d28-5, ais produced by 
the hybridoma haviiig accession nuftiber H^9iip and 
d€iposited with the American Typ& G\Jltur£ Collection j 

i& and CD40CR, described moz~e fully in sections 5.2 and 
5.3, infra* If the second molecule is ah 
immunoglobulin or immunoglobulin fragment, 3n affinity 
column comprising anti~immunot|lofc>ulin ajitifaody may b£ 
Used; if the second molecule comprises* &r) fr 4 fragment, 

20 a protein A column may be used* 

According to a preferred embodiment of the 
invention, a portion of CD40 may be prodiia&d usi^g £ 
nucleic acid sequence that encodes a Ct)4(} ptoteift ttiftt 
is truncated upstream from the transmeinkr#tf£ domain. 

25 such a nUcleic acid sequence may be pr£j34££4 by 

digesting a plasmid containing a cDNA ejioo4ihg C04° 
antigen, such els that described in SteuiiehkdVic est al. f 
(1989), EMBO J. 8:1403-1410 , with PstI (P) ahd Sau jA 
(S3) restriction enzymes. The resulting P/B3 fragment 

30 may be subclohed into the sam£ plasmid dig^pted Witft P 
and Bam HI (B) , to produce a truncated CD40 gen<£ (see 
Figure 8) . 

In particular, nonlimiting, embodiments of the 
invention, an expression vector Used tb produce 

35 

ligands containing at least a portion of CfHo a£ We^l 
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as immunog3.obulin sequence may preferably abittprise 
a viratly-cierived origin of replication f a fcqcteirial 
origin of replication, a bacteirial seledtabie mairker, 
and eukaryotic promoter and enhancer sequences 
15 separated from DNA sequences encoding all 

immunoglobulin constant region by restriction 
endonuclease sites which allow subclonihg of DNA 
dequenes encoding at least a portion of Cd4Cj, fQlloy/e$ 
by a polyadenylation sigrjal sequence (sefe figure 
JO 8.b. ) * 

In a specific embodiment of the invention, tfrci 
truncated CD4 0 gene may be sufc>clqned into an 
immunoglobulin fusion pl^sntid, sUch as t4iat described 
;in Aruffa et al., 1990, Cell £1; 1303-1313 , lining an 

15 Mlu I and B digest, to form plastnid pCD^O-I^, which 
encodes the fusion molecule Cb40-I# (see Figure 8) . 
CD40-Ig fusion protein may theft be produced by 
transfecting the pCD4 0-Ig plasmid into tP(3 cells to 
form a transient expression system. CD4D-t<J produced 

20 jiay be collected from the COS cell supeirhatant and 
purified by protein A column chromatography as 
described in Aruffo et ai., 1990 > Cell 161 k 1303-1313 . 

5.1*2. ANTIBODIES 
25 ; The soluble ligands of thfe invent ipx\ ttiay cpittprisfe 

antibody molecules > monoclonal dhtibociy tfidi&cules, 0jr 
fragments of thesie antibody molecules wfcicti contain an 
: antigen combining site that bind** to CD40C&4 such 
ligands may further comprise* <* second jn^ifedUle Vhicft 
■ may be a proteiri, lipid , carbohydrate, fe^^nle, tb>j:ift, 
growth factor, lympho&inia, antiproliferative ageht, 
: alkylating agent, antimetabolite, antibiotic, vitfd^ 
alkaloid, platinum coordinated complex, radioisotope, 
[or a fluorescent compound and may be linkfefl to the 
i antibody molecule or fragment. 
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: Where the ligand is a monoclonal antibgdy, or 4 

.-fragment thereof , the morioclonal antibody cat! be 
prepared against CD40CR Using any technique which 
provides for the production of antibody molecules b^ 
5 continuous cell lines in culture. For example, the 

hybridoma technique originally developed by Kohleir and 
Milstein (1975, Mature 256; 495-497) as wdll as o their 
techniques which have more x*ecently become available , 
such as the human B-cell hybridoma technique (Kofcbafc* 

10 et al., 1933, Immunology Today 4.: 72) and finv-hybiridonta 
technique to produce human monoclonal dirt i bodies (Cole 
et al., 1985, Monoclonal Antibodies and Cahoer 
Therapy, ALan R. Liss, Inc., pp. 77-96) and the likfe 
are within the scope of the preseht invention. 

15 Antibody fragments which contain thfe idiotype of 

the molecule could be generated by knoWft techniques. 
For example, such fragments include but ajre not 
limited to: the F(ab , ) 2 fragment Which adfi t>e generated 
by treating the antibody molecule With pepsin; the 

20 Fab' fragments whibh can be generated by reducing the 
disulfide bridges of the F(ab<) 2 fragment; the F(ab f ) 2 
fx"agment which can be generated by treating the 
antibody molecule with papain/ and the 2Fab or Fab 
fragments which can be generated by treating the 

26 antibody molecule With papain and a red^icirjg agent £o 
reduce the disulfide bridges. 

The present Invention also provided for chimeric 
antibodies produced by techniques known in the art/ 
such as those set forth in Morrison et al., (1984) 

30 Proa. Natl. Ac&d. Scl. U.S. A, 8JL; 685l->6p$B or mfops&ti 
Patent Application tfo+ 85305664 f 2, pubiid&klon tfo + 
0173494 by Mortison et al,, published UHrqH 5, 1986 * 

Immunogen for the production of ahtifabdies may be 
any source that contains CD40CR. For exctmpi.^, 
activated T h may be used as an irtimunogeh. 
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Alternatively, substantially purified dp40CR, prepared 
as set forth in section 5.3, infra , may be Used. If 
activated T h are used as immunogen, antiserum may be 
tested for reactivity against activated biit not 
resting T h cells. 

In a preferred embo4iment of the invention, th£ 
soluble licjand is the Mftl monoolqnal antibp£y. The 
following method was used to produce the MR1 
monoclonal antibody, and may be used to generate other 
antibodies directed toward CD4 0CR. 

Hamsters were immunized intraperi totally with 5- 
10 6 activated r J\l cells (01.6) at weekly intervals for 
six weeks. When the serum titer against inUJrine *r h i 
greater than about It 10, 000 , cell fusion WSre 
performed with polyethylene glycol usir^ itrtjiiune 
hamster splenocyt^s and NSI. SN from \rffellis containing 
growing hybridomas w^re screehfed by f lofr cytometry pn 
; resting and activated tf^l. Or^ p^rticuldf hV^rl4ota4| 
vfhich produced a mab th^t Selectively reboghlzed 
activated T hl was further tfejst&d and sufcjcioijkd to 
derive MR1. tfRl was produced in ftelciteS fihd purified 
by ion exchange HPLc. 

' The present invention also provides fop ligands 

comprising monoclonal antibodi^s^ c^nd f^gn\0nts 
ithereof that are capable of competitively inhibiting 
■the binding of HR1 to its target ahtigep or CD40~Ig to 
its receptor. 

5.2, METHODS USED TO CHARACTER!^ Cb400R 
CD40CR may be character isse4 by (i) its ability to 
bind CD40, fusion molecules comprising £fc least a 
portion of CD40, and antibodies £Uch M MRl/ (ii) its* 
functional characteristic of being able to stimulate* 
B-cell cycle entry, proliferation, and 
differentiation; and (iii) its; cellular ^i^tributioh. 
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5.2.:}.. ABILITY TO BIND LlGANDS 
CD4 OCR may be characterized by its ability to 
bind to ligands such as GD4 0, fusion mo^e0Ules 
comprising CD40, and antibodies directe4 toward 
5 CD40CR. 

As disjcudsed in greater detail infira , Several 
techniques were used to characterize CD40CR* For 
example, CI)40-Ig and MR1 Were shotyn to reco&jiize the 
same 39 kD molecule. Both CD40-jg and MR1 Vere fouhd 
10 t° immunopirecipitate a 39 kD protein froit* 

radiolabelled T h lysates (Figure 5b) . Further, 
immunoprecipit^tion of the 39 kD protei}! with CD40-J^ 
removed the antigen recognized by MR1 firdm % lyeiat^jg. 

15 5.2.2- ABILITY TO STIMULATE BrC&j LS 

CD4 0CR may also be characterized by itjS ability 
to stimulate B-cell cycle entry , prolif fetation, §ftd 
differentiation . 

For example, plasma meiubtane (PM) kTfoyx actiy^tfed 

20 (J?M Act ) but not resting (PH^) % cells was fpUnd t0 
induce B-cell RNA synthesis (figure la) j tht3 
induction , indicative of B-cell 4ctivation f Was nqt; 
effected by antibodies such a£ anti-LFA~l, anti-Cfci4, 
anti-ICAM-i. CD40-Ig oir MR1, however, wfeirei found to 

i5 be able to inhibit PM Acl -induced B-cell activation, <is 
shown in Figure lb and Figure 6. 

The induction of B-cell activation ftay be 
measured by techniques such as [*B]-uri4ine 
ihcorporat ion into RNA (as B-oells differentiate, RNA 
synthesis increases), or by [ 3 lJ] -thymidine 
incorporation, which measures f)IfA &ynthfesis associated 
with cell proliferation. For optimal mea^M rement °£ 
the effect of CD4 0CR on B~cell proliferation, 
ihterleukin-4 (IL-4) may be added to the culture 

35 

medium at a concentration of about 10 rtfcf/mli 
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Alternatively, B-oell adtiVation irtay be measured 
as a function of immunoglobulin Secretion* For 
example , CD40CR, in substantially purified form/ or as 
present in PM, or otherwise, may be ad4©4 to resting 
5 B-cells together with IIr-4 (10 n£/ml) aM lt-5 (9 
ng/ml) * After three days of culture, at* additional 
volume of culture medium may be added, dp day 6 of 
" culture, supetnatant (SN) from individual cultures inay 
be harvested and quantitdted for IgM artd tGj as 
10 described in Noelle et al., (1991) J. Iin1$undl . 
146_: 1118-1124. 

5*2.3. CELLULAR DISTRIBUTEE! 
CD 4 OCR may also be characterized by its cellular 
15 distribution. For example, CD40-Ig was observed to 

bind to activated, but not resting T h l, as assessed by 
flow cytometry (Figure 3). Furthermore | CE*40-Icj Wa£ 
observed to bind to Jurkat cells f HSB2 bells, artd 
activated T-cells £xom human p&ripheral blood, but did 
20 not appear to bind significantly to CEM dells, HPIiALL 
pells, or murine thymoma cells. 

For example, and not by Way of limitation, the 
presence of CD40CR on a partitftiiar cell typ& ("test 
fcells" ) may be evaluated by flow cytometry as follows. 
Test cells may be tested in parallel with resting 
(negative control) and activated (positive bontrol) T h 
cells. All cells may be incubated at a concentration 
of about 1 x 10 5 cells/50 ill yith ligan4 (&*g. Cb40-Ig 
or MR1) for 20 minutes at 4°C, followed by FITC- 
conjugated anti-ligand antibody. Propidiunt iodide may 
be added to all samples to a final concentration of 2 
/ig/ml. Flow cytometric analysis may thert be 
performed, for example on a BU FACSCAN* After 
positive gating of cells by forward versus side 
scatter, and by red negativity (for propidium iodide 
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exclusion) , and the log green f ltlorescerice of viable! 
cells may be ascertained. 

i 

5.3. PREPARATION OF PURIFIED Ctt4 0GR 
5 The present invention provides for substantially 

purified CD40CR. Such CD40CR ftay be prepared fraft 
cells bearing CP40CR, such as activated hgljper T^ 
cells, iJurkat^and HSB2 cells, by the foii$wihg me/thcjd. 

Plasma xaembtanes may be prepared Jfroitf 4ppropria|t^ 
cells, Bualx ad activated 0^1 cells, by discontinuous 
sucrose gradient sedimentation/ as described in WoeiI3 
et al.> .LP<>2, J*. Immunol. 146 :1118-1124* CD40CR may 
then be isolated by dissociating the crude membrane 
extract with mild detergent:, and then performing sizje 

15 exclusion < chromatography followed by either affinity 
chromatography using appropriate ligands (e.g. MR1 or 
CD40-Ig) bound to a solid support, immuiioprjapipitation 
(e.g. by Cl)40-Ig or MR1) , and/or gel electrb£horesis. 
The resulting protein may be expected to have a 

20 molecular weight of about: 3 9 kb. 

The present invention provides for a soluble 
CD40CR (i.ia. cell-free) which may be comprised ih 
pharmaceutical compositions together with a suitable 
carrier. It further provides for CD40CR which is 

25 linked to a second molecule which may be a peptide, 
protein, lipid, carbohydrate, enzyme, tbkin, growth 
factor, lymphokihe, antiproliferative agent ^ 
alkylating agent, antimetabolite, antibiotic*, vinca 
alkaloid, platinum coordinated complex, radioisotope, 

30 dr a fluorescent compound. 

The present invention further provides for 
Substantially purified CD40CR which has beejl prepared 
by chemical synthesis or recombinant DNA techniques. 
For example, the dene for CD40CR may be isolated by 

35 

inserting cDNA prepared from activated helper T-cel^s 



J 

- 17 - 



Into the XgtlO expression system , and ttyeft ^Greening 
with MRl or CD40-I3 binding to identify Cb4 OCR- 
expressing clones* Alternatively, cPNA prepared frcjia 
activated helper T-cells njay be tiransf ected into OO^ 
5 cells, the superhatahts of which may be screened With 
MR1 or CD4 0-ICJ to identify CD40CII produced; The gc^hef 
for CD4 0CR may be then used to express CD 4 OCR using 
expression systems known in thfe art. 

10 5-4. USES OF LIGANPS THAI* BIND 1*0 OjMOCR 

The present invention provides foir methods of 
controlling B-cell activation that utilize iigands 
that bind to CD40CR* In particular, it provides for a 
method of inhibiting B-c411 activation comprising 

15 exposing a mixture pf B-cells and T h cells to an 
effective concentration of ligand that binds to 
CD40CR. Ligands that may be used are described supra 
in section 5,1. The method of the invehtioh may be 
practiced _.Ln vitro or in vivo . An effective 

2Q concentration refers to a concentration of a ligand 
that inhibits B-cell activation, measured by any 
technique known in the art (including those set forth 
in section 5.2, supra ) by at least about 3d percent, 
and preferably by about 75 percent* According to a 

25 preferred, specific, non-limiting embodiment of the 
invention, CD4 0~Ig may be used as ligand, ijl which 
case an effective cohcentratioji may be at least about 
10 /ig/mi. in another specific, nonlimifcing embodiment 
of the invention, the monoclonal antibody H\X1 may be 

30 Used, in which case an effective concentration may be 
at least about 10 /ig/itil. If tfce method is £>ractioe4 
in vivo, an effective concentration of ligand mqy 
tefer to plasma concentration of ligand o£ to a Ipdal 
concentration. For example, it may be desirable to 

35 
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inhibit B-celi activation in a localized area in order 
to limit the effects on the i$nirtune systetn £s a whole* 

In particular embodiments, the inyefrbion provides 
for a method of treating a subject suffering frdiii a 
5 disorder associated with B-cell activation, comprising 
administering to the subject a therapeutic* amount of 
ligand that binds to CD40CR. A stibject may be a non- 
human or, preferably, a human animal. 

Disorders associated with b-cell activation 

10 include, but are not limited to, allergy (including 
anaphylaxis) j autoimmune conditions including drug 
induced lupus, systemic lupud erythematosus, ac juit 
rheumatoid arthritis, juvenile rheumatoid arthritis, 
scleroderma, Sjogren's Syndrome, etc. ) an4 viral 

15 diseases that involve B-cella, including fcpstein-Bart 
infection, and retroviral infection in0lu4ing 
infection with a human immunodeficiency virus. 
Because it has beeh suggested that 6-cell 
activation is associated with the indujbtidrt of human 

20 immunodeficiency virus Replication frofa latency, ijb 
may be desirable to administer the ligands of the 
invention to HIV positive individuals toh£> have not yet 
developed Alps or ARC. 

Ligands may be administered, in a suitable 

2B pharmaceutical carrier, by any method knovn in the 
art, including intravenous, intraperitoneal, 
subcutaneous, intrathecal, intraarticular or 
intramuscular injection, and oral, intrafusal , 
intraocular ahd rectal administration, ahd may fc>£ 

^ comprised in microspheres , liposomes, ahd/ or svfcptained 
release implants. 

A therapeutic amount of ligand is defined as an 
amount which Significantly diminishes tfte deleteribUal 
clinical effects of B-cell activation* ftn4 may Vary 
among ligands Used and Conditions treated * If Cb40~iy 

672BU 
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is used, therapeutic concentration may bfe abput 10 
Hg/ml either systemically (plasma concentration) or 
locally . If MRi is used, a therapeutic fcohd^ntration 
may be about 10 fig /ml either systemically (jilasma 
5 concentration) or locally. 

In a further embodiment of the invehtid^ the 
above methods may utilize a licfand comprisihQ a toxift 
or antimetabolite such that T h cells are killted or 
damaged and B-cell activation Is decrease} %U a result 

10 of T h cell destruction. 

The ligancts of the invention may also b<3 ua&4 t# 
label activated T cells, a technique whi^l} fiUJy be 
useful in the diagnosis of T cell disorders!. To thiet 
end, ligand comprising an enzyme, radioisotope, 

15 fluorescent compound or other detectable lab^l may be 
exposed to T cells in vitfro or in vivo ahd th£ airtouht 
of binding may be cjUantitated. 

The ligands of the invention may also be u^ed t$ 
deliver substances, e.g. growth factors, to activate^ 

20 T-cells. 

5.5. USElS OF Cti40Cft 
The present invention provides for utejttidds of 
controlling B-cell activation that utilize £i}40CR or a 

25 molecule comprising CD40CR, prejpare^ as 4$s0}ribed iri 
section 5*3, supra . In particular , it provides for a 
method of promoting B-cell activation cdttiprifeing 
exposing B-cells to an effective concentrftt|.0h of 
CD40CR. The method may be practiced In viv$ or is\ 

30 vitro . An effective concentration reffeffif tp a 
concentrcrtion of receptor that induces S-d^ll 
activation, mea&uired by any technique Jcttov/|> ih tfye 4}rt 
(including those set forth in sebtion 5.3> &Upra | }oy 

^ at least about 3 0 percent. In specific y ftofrliinitiii^ 

<S728$.l 
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embodiments of the invention, the concentration of 
Cb40CR may be about 10 /ig/ml locally or sysfeeitiically . 

In particular embodiments , the invehticjH provides 
for a method of treating a subject suf feting from art 
5 immunodeficiency disorder associated with ditftinish^ci 
humoral immunity, comprising administering fed the 
subject a therapeutic amount of CD40CR. #ubjedt may 
be a non-human or, preferably, a human ajiimfti* 
Immunodeficiency disdrdera associated with 
10 diminished humoral immunity include acquired 

immunodeficiency syndrome, immunodeficiency &ssdaiat&4 
with malignancy or cachexia, iatrogenic 
immunodeficiency caused, for eKam£le, by cheinothetapy 
or radiation therapy, as well afe fcjenetid disorders 
16 involving humoral immunity. 

CD40CR may be administered, in a suitable 
pharmaceutical carrier, by any method khdwh ih tt><* 
airt, including intravenous, ir^tlraperitoheal > 
subcutaneous, intrathecal, intraarticular* pi: 
20 intramuscular ihjeqtion, and oral, intrdn4$&1-' 

intraocular, and rectal administration &n4 be 
comprised in microspheres, liposomes, at^/of* sustained 
release implants, 

A therapeutic amount of Cfl40CR for GQ40 is 
2$ defined as that amount which increases immuhpglobulin 
production by at least about 3 0 percent. 

In a further embodiment, Gt)40CR may be conjugated 
to a toxin, and then adjninistef e4 to a £Ubj#£t tu}4elf 
circumstances in Which it woul4 be piref ^r^b^ja to 
30 destroy B-csells th^t express c£)4d, Ex&tttfc4e£ of gUcft 
circumstances ihclUde patients r£cfeivihc[ St^ah 
transplants* or suffering from multiple $y£l£i$ia bir 
another B-cell malignancy , or ftoft autoitttajit*& disagMsfe* 
CD40CK may also be Used to label fe~c&lls 

35 

expressing CD40, a technique which may U&feful in 
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the diagnosis of fc-cell disorders. To tlijjLg ferid, 
receptor Linked tb an enzyirie, radioisotope 
fluorescent compound or other detectable^ l^bel may 
exposed to B-cells in vivo or in vitro c*hd tli£ amount 
of binding may be quant i bated. 

CD40CR may also be used to deliver molecules that 
are linked to it to B-cells. 



6. EXAMPLE ; A NOVEL RECEPTOR, CD40Cfe, OfJ ACTI- 
VATED HELPER T-CELLS BINDS CD40 ANp ^RANSDUd 
10 T HE SIGNAL FOR COGNATE AdTIVATIok OF B-CELL3 

6.1. MATERIALS ANb METHObfi 
6.1.1. ANIMALS 
Female DBA/2 J mice (Jackson Laboratbri^S f Bar 
Harbor, ME) were used for the preparation of. filler 
cells to support the growth of T h clones ahd in the 
preparation of resting B-cells* 



6.1.2. H ELPER T-CEtL CLONES (<L\ \ 
D1.6, a I--A d -restricted, rabbit Ig~Spedific 3^1 
clone (Kurt-Jones et al., (1987) J Exp Med 166 :1774-* 
1787) was obtained from Djr. David Parker , University 
of Mass. at Worcester. Dl.6 will be referred to 
herein as T h l. 



6.1*3. A CTIVATION Ofr T fa BY AN#I^Cft3 
T h l were cultured (8 xl0 6 /well) in dlusfceir wells 
(6 well, Corning, NY) coated with 40 jug/ 4 ml of 
PBS/well with anti-CD3 for 16 hours, as 4^sbJribed in 
30 (tfoelle &t al*, (1991) J. immqiiol . 146*2218^4224; . 

6.1.4. PREPARATION OF Tj, PLASMA EteMB|*ANEfl 
Plasma membranes Were prepared by 4i^tJfc>jfitiht}ous 
sucrose gradient sedimentation f desci^ifreci in 
35 (ttoelle al.,- (1$91) a. Immuhol. 146 : lll8-*1124)\ 
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6.1.15. PREPARATION OF kBSTlNG B-dEjiLfl 
Resting splenic B-cells wer0 £treparcid by 
sedimentation on discontiguous Pejrcoll gradients , as 
described in (Defranco et al., (19B2) J . iWtp; Med* 
5 155:1523) . Cells isolated froiti the 70-7S% (density of 
1.087-1.097) Percoll interface Were typidall^ >954 
mXg + r had a uniform, low degree of near forward light 
scatter and were Unresponsive to Con A. 

10 6.1.6. ANTIBODIES 

The foLlowing mabs were puirified by ion exchange 
HPLC from ascites fluid of mice which had b£en 
irradiated and bone marrow reconstituted 5 £hti- 
CD3;145«2C11 (Leo et al., (1987) proc. ifct J » Acad. 

15 Sci. USA 84:1374-1378) ; &nti-a , /3: H57-597 ) artti-CD4; 
GK1.5 (Wilde et al., (1983) J. Immunol. I$l t2l78- 
2183); anti-ICAM:YNl/1.7.4 (Prieto et al . , (%989) mir. 
J. Immunol. 19 : 1551-1557) i anti-LFA-l: Ffc>44i,& 
fSarmiento et al, (1982) Immunol. Rev. 6]ltl35)i and 

20 anti-rat/hamster k chaih:ftG~7 (Springer, (19112) 
Hybrid. 1:257-273) . 

6.1.7. PREPARATION OF T#B PD4 0 RECOfttiiNANl* 

GLOBULIN rcD40-lcj) 

25 The CD4 0 fusion protpin w4s prepared by digesting 

a plasmid containing a cD^A encoding th3 CD40 antigen 
(Stamenkovic and Seed, (1989) EMBO J. 1403-14X0) 
with the restriction enzyjne Pst I (P) and 3A (S3) . 

This P/S3 f ragment was subclorted into the s^lne pi^smid 

30 digested with P and Bam Hi (B) * This alldW&d the 

preparation of the CD4 0A which encoded a CD40 protein 
truncated upstream from the transmembrane dblftain. The 
DNA fragment encoding a CD40A Was then £itibcii0ned into 
the immunoglobulin fusion plasrtid (Aruffo ep al , 

35 (1990), Ceil. 61.: 13 \03-13 13 ) usinqf a Mlul And B digest. 
The CD40--Ig fusion protein Was produced by transient 
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tiransf ection in COS cells and ptfrified ot\ 3. £irDtein A 
column as described in ( ( Aruf fa efc al., (ld9&) Ceil* 
€£: 1303-1313) . 

5 6.1,8. :UmpbqCTes 

Inter l*uikih 4 (IL4) : Recombinant motjse JL4 was 
generously provided by pre. C. ttaliezewsftl qficl K, 
Grabstein, Immunex Corpqratioh, Seattle, 

Inter loukin 5 (IL5) : Recombinant mollis JL5 W$£ 
JO purchased from R&D Researdh, Sarretvto, dAf 

6.1.9. INDUCTION OF B-CELL RNA SYN*^SlS BY 
ACTIVATED T h PLASMA MfeMBRAttMs 

3 X 10 4 resting B-cells were cultured ih BO #1 of 

15 cRPMI in A/2 microtiter w^lls (Costar, tiairjbridge, MA) . 

To these wells, 0.5 fig of T h l or T h 2 membt&ite protein 

was added. From 42-48 hrs / wells were pulsed with 2,5 

/zCi of 3 H-uridine (New England Kuclear, £tctet0n 

MA) , harvested, and the radioactivity deteirftlhed by 

20 liquid scintillation spectroscopy * The JrepUlts were 

expressed as cpift/ culture +/-s.d; 

6.1.10. INDUCTION OF B-CElIili iMMUNQG^O^tlLlN 
SECRETION 13 Y ACTIVATED T h fcti&3$A 

ME MBRANES AND LYMt>HOKINE8 

Resting B-cells were cultured as described &bov0. 
To culture wells, 0.5 fig of T fc l membrane protein r XL4 
(10 ng/ml) and IL5 (5 rig /ml) were added. Oh day three 
of culture, an additional 50 fil of: cRPMt Was added, 
on day six of culture, SN from individual wells 
were harvested and quanti bated for IgM ahd lgG,,„as 
described in (Noelle et al . / (1991) J. imhlUhOl. 
146:1118-112 4) . 
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6.1.11. INDUCTION OF B~CfoLt* PROLIFlsMiPN BY 

Activated T h aHd 1l4 ., 

4xl0 4 resting ti-cells were ctilthred ih B6 Ml of 
cRPMI in A/ 2 microliter wells (Co&tar, C&tdb£idge, Ma| . 
To these wells, IxlO 4 resting ot 4ctivat«Mt/ irradiated 
(500 rads) T Jt l and 11.4 (10 ng/ml) were ac|diM* on da^ 
three of cultute, Wells wejre ptiis*£d with % #ci of Hi 
thymidine, as described in (No&ll$ et al., J* 
Immunol. lA6:lilS-1124) . 

6.1-1?.. PKODUC^ION OF MO^OOJjONAL ^*lt3pt>I£lS 
SPECIFIC TO MfcMBftANE ^RCkOTHS 
INDUCES ON ACTIVATED T h i 

Hamsters were immunized int£aperitohsa£iy with |5- 

10 x ID 6 activated T h l (Dl*6) at Weekly i*1t#tVals for 1 

six weeks. Wheh the sertufa titer against if|Vii:ih e t^l ?/&s 

greater than l:±q,000, cell fusions werte performed 

with polyethylene glycol Using immune ha?nStfer 

splenocytes and NSl. SN from yells containing growiiig 

hybridomas were screened by flow cytometry cm renting 

and activated T h l. One particular hybridtfttici, which 

produced a mab that selectively recognised Activated 

T h , was further tested and subcloned to derive* MRi. 

MR1 was produced in ascites and purified £>y ion 

exchange HPLC. 

6.1.13. FLOW CYTOFIiUOROMETRIC ANALYSIS OF ACTlVAtl^W 
MO LECbliES EXPRESSED ON T h . _ 

Resting and activated T ?l (16 hours with 0nti-CD3j 

Were harvested and incubated at lxlO 5 cellfe/feo fil With 

fusion protein for 20 minutes at 4°C, fdlloWfed by 

FITC-con jugated goat anti-human (h)IgG (29 /^g/mlf 

Southern Biotechnology, Birmingham, AL) ♦ To all 

samples, prqpidium iodide wag added at titialj. 

concentration of 2 /ig/ml. Flow dytof luqrom&trid 
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analysis was performed on a BE) FAC6CAN. Aftfsr 
positive gating of cells by foirWaird verbis side 
scatter, and by red negativity (for propi4iV(to iodide 
exclusion) , the log green f luot&scertce o£ viable cells 
5 Was ascertained. At least 5,000 viable cetlj-d were 
analyzed for ttie determination of percent positive 
aells and MFI * Staining with tiki employ***} fiTC- 
conjugated RG7, a wouse anti-relt/hdmsteir k dhain mab. 

10 6.1.14. BIOSYNTHETIC LABELLING, IMMUNQPtlEdtPITATt OH , 
S DB-PAGE AND ffLUOROG&APHY . 

T h l were rested or activated With i^s<>lUkili?»ed 

anti-CD3 for 16 hrs. proteins from resting <*hd 

activat€»d T„(20 x 10 6 /*ni) were labelled with i nidi of 

15 J 35 S] -methionine/cysteine for one hour, &t Wftich time 
they were washed twice in ^PM1/10%FCS an4 ttte cell 
pellet was lysed in extraction buffer, a£ ^e^Otibed 
(NobIIb et al., (t986) <J. Immuno X • 137 } 17 $8+1726) . 
Purified antibodies or fufeion proteins (1-it) /ig). W£r3 

20 added to 500^1 of ly&ate (fcxlO 6 cdll equivalents) at 
4°C for 16 hours. At that time, the lygate£ Were 
transferred to tubes containing 50 jil of ^apked 
Protein A~sepharo3e. The pelleted Protsift A-Sepharose 
was resuspended and tubes were incubate^ eit 4°C fot i 

25 hr with cigitation. The samples Were th£ri washed 3x 
with high stringency wash buffer. The pelleted 
protein A-Sepharose was resuspended in 30 fi^ of SDS 
sample buffer and run on a 10% polyacrylafnide gel. 
After running the gel, the gel was fixe4 emfcj 

30 f luorography performed. 
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6-2. RESULTS 

6.2.1. EFFECT OF MONOCLONAL ANTIBODIES t»N TljE 
INDUCTION OF B-CELL RNA SYNTHESIS 
BY PM Act , 

In order td define the cell surfaae molecules 
that mediated the induction of )3-dell cycle #htry hy 
PM Act , mabs to T h membrane proteins were a4ded to 
cultures of PM Acl and B-cells. PM Aet induced fc-celi RN> 
synthesis eight-fold over that observed with pM rett ) 
(Figure la). The addition of anti-LFA-1^ anti-CD4, 
anti-iCAM-1, alone, or in combination, did hot inhibit 
the induction of B-cell RNA synthesis by 'pfa** t 

6.2.2. CD40-Ig INHIBITED Th'-itfbUCEp B- 
CELL CYCtE J2NTRY, DlF'li'iERENtflA- 
TlON AND PROLIFERATION ' 

In the human system, it had keen shbWh that anti- 

CD40 mab induced B-cell proliferation (Cl^rk and Litn?, 

(1991) Ann. Re\r. Immunol. 9i97-l27) thereby 

implicating CD40 as an important triggering gtblectUe 

for B-cells. To determine if CD40 was ihYoiyed ih tjje 

induction of B-cell RNA synthesis by pm*"/ a Soluble 

fusion protein of the extracellular domains of human 

CD40 and the F c domain of human IgG, (CD4o-Itf) Wa£ 

added to cultures of FM Art and B-cells. PH Avt derived 

from T h l and T h 2 were prepared and used tt> stimulate 6- 

cell RNA synthesis. The addition of CD40-Ig to 

culture caused a dose-dependent inhibition 6f B-dell 

RNA synthesis that was induced by t>M Aet f£dm T b l and Tj,2 

(Fig. lb) . Half-maximal inhibition of B-qeii rnA 

Synthesis induced by PM Act from T h l and T t £ Was about 5 

Vg/ml CD40-Ig. a CD7E-Ig fusion protein (Ditfile and 

Aruffo, (1991) Proa. Natl. Acad. jScl. U&A &£t6403- 

6407) was without effect even when used at p.B (lQ/itil, 
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To investigate whether- CD4D-ig inhibited the 
activation of B-cells by T- independent abtivfttors, B*- 
dells were cultured in the presence of Lt*S and CD40- 
Ig. On day 2, RNA synthesis waB £ssesse4 ( F i#* Id). 
5 CD4G-Ig was ineffective at inhibiting B-cell 

activation by LPS, yet inhibited the resfctfhse of B- 
cells to PM* cl . 

In the presence of J?tf Act , IL4 find ILi5, B-dellg 
polyclonally differentiated to produce Ig (tfodgkln et 

10 aJL., (1990) J*. Immunol. 145 :2025-2034; Hob11& et al., 
(1991) J". Immunol. 146 :1118- 1124 ) . To evaluate the 
requirements for CD40 signallihig in this* ptoti&ss, 
CD40~Ig was added *lt the initiation of cultiite, or on 
subsequent days of culture. Th^ addition p£ CD40-Ig 

15 (Fig. 2a) at the initiation of culture ipjiibited 

greater than 954 of polyclonal igM and ItjGj production 
compared to control levels in its absencja. In 
contrast, the addition of CD40-ig on day 1 &nd 2 of 
culture showed little, if any, inhibitory effect on 

20 xgM and XgG t production. These data indic&t&d that 
after 24 hours, signalling via CD40 is njb icjrjger 
essential for the differentiation of B-cell^ to ig 
secretion . 

Data thus far indicated that CD4 0 wjas ii{i£licftte4 
25 in the activation of fi-cells by Ptf Act . $tUtii£& we£e 
performed in order to ehsuire that Cp4o VMs 4i so 
involved in the activatiofi of B-c^lls by iht&ot, 
viable, activate4 T h T h l were Activated f£r ±6 hours 
with instolubllized anti~c£>3, harvested and i? padiateft • ' ' 

30 

The irradiated i^l were cultured with B-^Oellfe in the 
presence of IL4 and B-cell proliferation 
determined on day 3 of culture* An exocjeftoiis source 
of IL4 was required to achieve B-cell pto}. iteration 
^_ With T h l, because T h l do not produce IL4 (froeile et - 
al., (1989) J*. Immunol. 143.: 1807-1814) . fcD^O-lg j 

.? 
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inhibited the induction of B-ceill proliferation by 
irradiated T h in a dose-dependeht manner, similar to 
that observed with PM Act (Fig* 2fc>) . The negative 
control, CD7E-Ig, exerted no appreciable effect. 

6.2*3. CD40-Ig DETECTED A MQjjKCULfa 

EXPRESSED OH ACTIvATEif}, BUT fcbT 
RESTING * h 

To investigate whether activated T h i fetf£»ress a 

binding protein fbr CD40, resting and activated (16 

hours) T b l were staine4 with CD40-Ig or Cti7$-Ig, 

followed by FITC-anti-H±gG. Binding of dD4ti-I3 Vfafe 

assessed by floW cytometry (Jricj. 3) ♦ l* h i th^t weire 

activated for i6 hours with anti-CD3, but nbt resting 

T^l, stained 56% positive With CD4o-Ig, i>Ut hot With 

the control CD7E-Ig. To identify the CD4Q«ig bitidiftg 

pirotein, T h l proteins were bioSyntheticaily labelled 

With [ 35 S] -methionine/cysteine ^nd ppoteiri^ 

immunopreclpitated with Cfc)40-IcJ or CD7E-I£* The 

immunoprecipitated proteins Wer'e resolve4 bjJ £DS-PA<3E 

and fluorography (Figure 4) * A prominent b^hd with an 

apparent molecular weight of 33 kt) immuriopr&tjipitateid 

in a dos€i-depe(ident mahnfer with 1 ahd 10 fig £>f 

CD4 0 /sample. As controls, anti-Slass X itt4b 

immunopirecipitated bands at 55 k0 and a lpw ftiolecUl^r 

weight band, #2 microglobulin. In the 4b#fef>pe of inab, 

no prominent bands Were visible* A 39 &d b&hd W4S 

also immunoprecipitated from activated *£ h th£t were 

vectorially labelled with 125 I, dohfirmiri^ "tH^t t\\& 3Skp 

30 protein wan a memhrand protein. 

6.2,4. Monoclonal antibody mri, sHjetfrtc no 

3 9Kd T u MfeMBRANE PROTEi^ T^llIBITEjD 
*THE INDUCTION OF B~CflI|ij tttfA SYN*Hfe^t5 
BY PM Act . 

35 Mabs iipecific to antigens selectively fekpreksed 

on activatad Versus resting T h were dev6iq£>fcd to 
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identify T b molecule (s) responsible for the effectdr 
phase activity. One such mab, MRl, recogni2fgd an 
antigen thai; was selectively expressed oh ^dtivated 
T h l. To investigate whether MRl and CD40-tg recoc^hizfed 
5 the same molecule, flow cytometry and blocKift# studies 
were performed. CD4 0-Ig and MRl 3taine4 approximately 
56% and 61% , respectively, of activated, fcfut not 
resting Th (Fig. 5a). MR1, but ndt anotfrejr teamster 
anti-T cell mab, anti-a//J TCR, blocked th& staining of 
10 activated T h l with CD40-Ig, in a ddse-depehdeftt mdnn&r** 
These data /suggested that CD40~lg and MRl Jr^dognized 
overlapping or identical epitopes on thci 39 &D Th 
protein. To further demonstrate that Ct)4Q-Ig and MRl 
recognized the same molecule, the antigeh that foour$4 
16 Mfel was identified by immunoprecipitatioh o£ proteins 
from radiolabelled Th lysates. Both CD4b-Icj and MtU 
immunoprecipitated a 39 kD proteiji (Fig. 5b) * 
Finally, immunoprecipitation of tjle 39kD pirdtfcih with 
CD4 0-Ig removed the antigen redoghized by Mtti from 
radiolabelled lysafces of activated T h supporting the 
tenet that the MRl antigen and the CD40 bih4ihg 
protein were identical. 

Functional studies w&re performed With Mkl to 
address whether this mab heutr&lized the activity 
expressed by PM Aci . PM Act ahd B-cells Were chlture4 
alone, or in the presence of hamster mab3 or CD4o-lg. 
Two hamster mab£, anti-at//? TCR and a-CD3 ctid not 
inhibit the activation of resting B-cellg by PM Act „ in 
contrast, MRl or CD40-Ig inhibited B-cell activation 
(Pig. 6)* 

6.3. bisctisaloN 
The data show that blocking of prfctftifcetit * t 
surface molecules (LFA-1, CD4, ICAM-1, CD3, a,j3 #CR) 

35 

with mabs did not impede the capacity 0$ ftdtivatgfl 
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to induce B--cell cycle entry. tn contract ^ CtJ40-lg d>1c 
a maB specific to the CD4Q binding protean ^ flocked in- 
dependent B-cell activation in a dose-de$e#dertt 
manner* Furthermore, the CD40 binding ptrot^in was 
5 identified as a 39 kt> protein that is S^&ctiveiy 
expressed on the membranes of activated, bijt not 
resting T h * Both CD40-Ig and a mab specific to the 
39kD CD40 binding protein blocked B-cell activation by 
PM Act . 

10 Although a number of membrane proteitis have been 

implicated Ln T h ~dependent B-aeil feignallijicj ^ evidence 
presented herein dismisses the pohtribution of sortie 
molecules (LFA-1, CP4, CD3, a,& TCR, ICAft-l) and 
implicates CD4 0 as the B-cell receptor fotr otignate 

16 signalling by T h . Data show th^t CD40-I^f and a mab 
specific to the CD40 binding protein inbibitfl 
dependent B-cell activation. 

The ligand for CD40 is a 39Kd protein that isl 
expressed on activated , but not resting fj,. 

20 Biochemical studies indicate that the 39kD protein is 
a single chain molecule since electrophoretio 
migration was not influenced by reducing agdnts. 
flased on the functional studies presented irf this* 
study, both activated T h l and ^2 express th& 39 kD 
CD40 binding protein. This is consistent with tt|e 
functional studies that show both T b l and ^2 induce M- 
cell cycle entry* In an attempt to further 
characterize the 39 kD protein , obKA enaodi^icf CD 
proteins; in the MW range of 39jcP (Ct> 53, G£>&i and 

30 

CD69) were transiently tjr&hsfected into dQS cell£ anjd 
the cells were tested for CD40-Ig bindi#3 t tfpnei of 
the transfected COB cells expressed protein^ that 
bound CD40-I3. tt is therefore suspected that t*je 39 
3 ^ kD protein is hot one of these CD proteih^U 

> 07283.1 



The biochemical basils* for 1 signal transduction 
between T h and B-cells has been elusive* the* 
identification of CD40 as the signal tr4jl^^ping 
molecule for T ceil help focussfes attention on 
specific biochemical pathways known to b£ Gdtfpled to 
the CD40 molecule* CD40 is a member of tt>e nerve 
growth factor receptor (NGFR) family by Virtue of the 
presence of four cysteine-rich motifs in ita 
extracellular region* Signaling through db40 by mab 
has been shown (Uckun et al., (1991) <J. bLoX - Chem* 
266 :17478-17485) to involve the activation df tyrosine 
kinases resulting in the incre^s^d produbtidn of 
inositol trisphosphate and the activation of at least 
four distinct serine/ threonine kinases* fi&£ed ort 
information obtained from signaling throtigh other 
members of the NGF receptor family, it i£ anticipated 
that interaction between activated T h and B Will Result 
in many of the same biochemical processed. 

7 . EXAM PLE: B INDI NG OF CD40 la TO HUMAN T-CELIi .JtilMBfl 
For immunofluorescence binding studies, CD40 t<$ 
fusion protein was conjugated with biotin using 
biotin-succinimide (Sigma) * Flow cytometry analysis 
was then performed by tow-step staining using 
phycoerythrin (PE) -strepavidin (Bectin-Diokjnson) With 
a Coulter Epics C instrument. Repi-eserit^tiV^ results 
of screening multiple T cell lines is presented below* 
The Jurkat and tISB2 cell lines Were found tq bind 
specifically, whereas other T cell lines in&luding 
CEM, HPBALL, and murine thymoma did not bind , "the CD40 
Ig fusion protein (Fig. 7} . 

Various publications are cited herein which are 
hereby incorporated by reference in their entirety* 
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WHAT IS CLAIMED IS* 

1. A substantially purified GG4O0& 

5 receptor . 

2 . The substantially purified feceptot of 
claim 1 which has a molecular wfeight of £ifc6ufc 39 
kilodaltons . 

10 

3. The substantially purified ireceptor of 
claim 1 which binds to CD40-Ig. 

4. The substantially purified J:#d0ptor of 
15 claim 1 which binds to the monoclonal antijbddy MR1. 

5. A soluble ligand for CD40CR, ciomprisiiig 
at least a portion of CD4b protein. 

20 6. The soluble lig&nd of claim B Whiah 

comprises a portion of CD40 protein which lacks 4 
transmembrane domain. 

7. The soluble ligand of ciaiju 5 or 6 
25 which further comprises at lea^t a portion tif an 

immunoglobulin molecule, 

8. The soluble ligand of claim £J Which is 

CD40-Ig. 

30 

9* A soluble ligar)4 fofr CD40C|*, comprising 
at least a portion of an immunoglobulin ift0l£ttule> 

10. The soluble lig&n<3 of cl^ift b in which 
the immunoglobulin molecule is capable oi 
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competitively inhibiting the bihdihg of CD40 to 
CD40CR. 

11* Th& soluble ligand of claim 9 in whiclj 
5 the immunoglobulin molecule is capable of 

competitively inhibiting the binding of $ohdfc>lonat 
antibody MRl to its target antigen. 

12. The soluble ligand accor4|iig to ciaijn 
10 9, 10 or 11 which further comprises a sdpt>h4 molecule 

which is an antiproliferative agent. 

13. The soluble ligahd accordit}tj to claim 
9, 10 or 11 which further comprises a s£bbn<i molecttle 

15 which is an alkylating agent. 

14. The soluble ligand according to olaiift 
9 , 10 or 11 which further comprises a sebon4 moieoUl& 
which is an antimetabolite, 

20 

15. The soluble ligand accordirig to olaiiji 
9, 10 or 11 which further comprises a second Jnoleaul^ 
which is an antibiotic. 

25 16. The soluble ligand accordirig to dlaiifl 

9, 10 or 11 which further comprises a seobntj molecule 
which is a vinca aljcaloid. 

17. The soluble ligand according to claiiti 
30 9, 10 or 11 which further comprises a ssdohd moltacUlLe 

which is an enzyme. 

18. The soluble ligand accordirig to claim 
or 11 which further comprises a seicdn4 molecule 
is a platinum coordinated complex. 
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19. The soluble ligahd aacordintj to claim 
9* 10 or 11 whiah further comprises a second Jnolecul^ 
which is a radioisotope. 

5 20. The soluble ligand ficcordih^ to cl£ii|n 

9, 10 or 11 which further comprises a secbh4 talolefctuld 
which is a flUoresoeht compound* 

21 * Monoclonal antibody MR1 op & tragntSrit 

10 thereof. 

22. A method of: inhibiting B-£<E=sii 
activation comprising exposihg a fixture iff" fi-cellg 
and helper T cells to an effective concentration of 

15 ligand that bincjs to CD40CR. 

23. The method of claim 22 in Vfhich the 
ligand comprises at least a portion of efc>40 pjroteih. 

20 24. The method of claim 22 in Whidji the 

ligand comprises a portion of CD4D proteih Wtyich lacfcs 
a transmembrane domain. 

25. The method of claim 23 ot 24 ih wljidh 
25 the ligand further comprises at least a portion qf £h 

immunoglobulin molecule. 

26. The method of dlaim 22 ih which the 
ligand is CD40~Ig. 



30 



27. The method of claim 22 ih which tfce 
ligand comprises at least a portion of 
immunoglobulin molecule. 
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213. The method of claim 27 in whiibh th£ 
immunoglobulin molecule is capable of coihpebitively 
inhibiting the binding of CD40 to CD40CR, 

5 29. The method of clalifi 27 ir* Whi£h the 

immunoglobulin molecule is capable of cofc£>£titively 
inhibiting the binding of monoclonal antiht>4y MH1 to 
its target antigen. 

10 3 0. A method of treating a svjfajfecjt 

suffering from a <Jisorder associated witji B-^pell 
activation, comprising administering to -f:ty£ gttbj^pt $ 
therapeutic amount of ligand that binds ifcf ti#40C&* 

15 31. Thc-s method of claitti 3 0 in whicih tJtfc 

disorder is an allergy. 

32. The method of claim 30 in i#iich the 
disorder* is an autoimmune disease. 

20 

33. The method of claim 30 ifl yfrieh th^ 
ligand comprises at least a portion of CD4o pirotein. 

34. The method of claim 3 0 ih Wh4Sh the 

25 ligand comprises a portion of CD4 0 prot^ift Which lc*cKs 
a transmembrane domain. 

35. The method of claim 3 3 or 3 4 in which 
the ligand further comprises dt least a part* ion bf an 

30 immunoglobulin molecule. 

36. The method of claim 3 0 ifl Whitsh the 
ligand is CD4 0-Ig. 

35 
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37. The method of claim 30 in whleh thfe 
ligand comprises at least a portion of ari 
immunoglobulin niolecule. 

5 38. The method of claim 37 in yhidfr the 

immunoglobulin molecule i3 capable of competitively 
inhibiting the binding of CD4 0 to CD40CFU 

39* The method of claim 37 in which the 
10 immunoglobulin molecule is capable of cojhpfetitively 
inhibiting the binding of monoclonal ant^bod^ MR1 to 
its target antigen. 

40. A pharmaceutical cbirtposifciftf* pbmpridiflg 
15 CD40-Ig in a suitable pharmaceutical carter* 

41. A pharmaceutical ddmpositiph domprisirtg 
monoclonal antibody MR1 or a fragment th<air&0f in $ 
suitable pharmaceutical carrier. 

20 
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The present invention related to a cohnter- 
receptor, termed CD40CR, for the CD40 antigen, 
5 and to soluble ligahds for this receptor/ trMpludijig 

fusion molecules comprising at least a pojrtifc>h of CD4D 
protein • It is ba£ed, at least in part, on the 
discovery that a soluble CD40/iirtmunoglobiilirj fusion 
X^Jrotein was able to inhibit helper T-ceii m£<3(iated B- 

10 cell activation fay binding to a novel 33 Jet) proteih 
receptor on helper t-cell membranes. Th& £r$3ent 
invention provides for a substantially phtified C04OCR 
receptor; for soluble iigands of CD40CR, ijtidludin^ 
antifaodles as well as fusion molecules cbin£>rising at 

15 least a portion of CD40 protein/ f*nd fox- rt&fch^ds pf . 
controlling B-cell activation Which may fo£ ^specially 
useful in the treatment of allergy or aufcbiitli|tun6 
disease ♦ 
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ADDRESS 
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STATE OR FOREIGN COUNTRY 

New Hampshire 


COUNTRY OF CITIZENSHIP 
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ADDRESS 
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freeman Hill Road 
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New Hampshire 
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1 hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge that willful false statements and the like sd made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United Stales Code and that such willful false statements 
may jeopardize the validity of the application or any patent issuing thereon. 



SIGNATURE OF INVENTOR 201 

Alejandro A. Aniffo - ^*>f£j/ 


StONATURS OF INVENTOR 1 , J\J f A/ 

^Jeffrey A. Ledbettef- M^^CT*^^ 


/ SIGNATURE OF INVENTOR 203 

I Ivan Stamenkovic 


° ATB ' xm 


DATE ^>\^° ( " 2 


DATS 1992 


sionat Ore of* Investor IM " " 

Randolph Noelle 


StONATURB OF INVENTOR 20* \ 


StONATURB OF INVENTOR 206 


DATE 

1S92 


DATE 


DATE 



PENNtE & EDMbNDS DOCkfeT NO. 5624-175 
SUFPLfelvtENtAL DECLARATION 

And po\Ver of attorney 

As a below named inventor* I hereby declare that: 

My residence, post office address and citizenship are as stated below at 201 et seq. underneath my name. 

1 believe I am the Original, first and sole inventor if only one name is listed at 201 below, or an original, first and joint inventor If plural names 
are listed at 201 et seo;. below, of the subject matter which is claimed and for which a patent is sought on the invention entitled 

ftiB Cfa40Ck kfecEPfrOR AND LlGANDS trlEREFOR 

the specification of which: 

is attached hereto 

80 was filed in the United States ort February 14. 1992 as Application Serial No. 07/835 ,799 (for declaration not accompanying application) 

with amendments) filed on ftf applicable) 

CJ was filed as PCT international application Serial No. on and was amended under PCT Article 19 on 

(if applicable) 

1 hereby state that I have reviewed and understand the contents of the above identified specification, including the claims, as amended by any 
amendment referred to above.. 

( acknowledge the duty to disclose information which is material to the examination of this application in accordance with Title 37, Code of 
Federal Regulations, § 1.56(a). 

1 hereby claim foreign priority benefits under Title 35, United States Code, §1 1 9/§ i 72 of any foreign application^) for patent or inventor's 
: certificate listed below and have also identified below any foreign application for patent or inventor's certificate having a filing date before thai 
. of the application on which priority is claimed: 



EARLlESt FORlSIGN AFPLfCATlON(S), t F ANY, FILED PRIOR TO THE FILING bATE Of 3 THE APPLICATION 


APPLICATION NUMfcER 


COUNTRY 


DATE OF FILING 
(day, month, year) 


pRlOktTY 
CLAIMED UNDER 
35 U.S.C, 119/172 








YES □ NO □ 








YES □ NO □ 








YES □ NO □ 








YES □ NO □ * 



i hereby claim the benefit under Title 35, United States Code, §120 of any United States application(s) listed below and, insofar as the subject 
matter of each of the claims df this application is not disclosed in the prior United States application in the manner provided by the first 
paragraph of Title 55, United States Code §112, 1 acknowledge the duty to disclose material information as defined in Title 37, Code of Federal 
Regulations, § 1.56(a) which occurred between the filing date of the prior application and the national or PCT international filing date of this 
application: 



.. .. 


FILING DATE 


STATUS 


J 


APPLICATION SERIAL NO. 


PATENTED 


PENDING 


ABANDONED 

















































FOWER OF ATTpkNEY: As a named inventor, t hereby appoint S. Leslie Misrock (Reg. No. 18872), Harry C. Jones. Ill (Reg. No. 20280), 
Berj A. Terzian (keg. No. 20060), Gerald J. Flintofl (Reg. No, 20823)* David Weild, III (Reg. No. 21094), Jonathan A. Marshall (Reg. No. 
14614), Joseph V. Coiaiahni (Reg. No. 20019), Charles E. McRenney (Reg. No. 22795), Philip T. Shannon (Reg. No. 24278), karry t>. Rein 
(keg. No. 22411), Stanton T. Lawrence, 111 (Reg. No. 25736), Francis k. Morris (keg. No. 24615), Charles E. Miller (keg. No. 24576), 
Gidon £>. Sterrf (Reg. No. 27469), John J. Lauter, Jr. (Reg. No. 27814), Brian M. Poissant (Reg. No. 2&I62), fcrian D. Coggid (Reg. No. 
27624), Rory L Radding (Reg. No. 28749), Stephen J. Harbuiak (Reg. No. 29166), Donald J. Goodell (keg. No. 10766), James N. Palik (keg; 
No. 25510), Thomas fe. Friebel (Reg. No. 2925S), LaUra A. Coruzzi (keg. No. 30742), Jennifer Gordon (keg. No. 30753) arid Jon k. Stark 
(Reg, No. 30111), whose address is Pennie & Edmonds, 1 155 Avenue of the Americas, New York, New York l0036, and each ofihem t my 
attorneys, to prosecute this application, and to transact all business in the Patent and Trademark Office connected therewith. 



PBNNlfe & EDMONDS DOCKET NO. 5624-175 



SENfa CO&RESPONDfeNCfe TO: PENNIE & EDMONDS DIRECT TELEPHONE CALLS TO: 

1 155 AVENUE OP THE AMERICAS PENNIE & EDMONDS 
NEW YORK, N.Y. j 0036-2711 (212) 790-9090 
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1 hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false statemenis 
may jeopardize the validity of the application or any patent issuing thereon. 



SIGNATURE OF INVENTOR 201 

Alejandro A. Aruffo 


SIGNATURE OF INVENTOR 202 

Jeffrey A. Ledbetter 


SIGNATURE OF INVENTOR 20J 

Ivan Stamenkovic 


DATE 1992 


DATE j 992 


DATE j 


siuNAtURfi bP Wtidt6tt 264, 7 - 

Randolph Noetic {&+*s£^frf4. i*. » ... . 


SIGNATURE OP INVENTOR 205 


SIGNATURE OF INVliNTOR 204 


DATB April 3 r f</ 2 


DATE 


DATB 



} PfeNNIE & feDMONDS DOCkfcT NO. 5624-175 

SUPPLEMENTAL DECLARATION 
AND POWER OF ATTORNEY 

AS k below named inventor, I hereby declare that: 

Kiy residence, post office address and citizenship are as stated below at 201 et seq. underneath my name. 

1 believe 1 am the original, first and sole inventor if only one name U listed at 201 below, or an original, first and joint inventor if plural names 
are listed at 201 et sec}, below, of the subject matter which is claimed and for which a patent is sought on the invention entitled 

T&E CD40CR RfeCEPTOR AND LlGANDS THEREFOR 

the specification of which: 

is attached hereto 

S3 was filed in the' United States on February l4»_1992 as Application Serial No. 07/835.799 (for declaration /tot accompanying application) 

with amendments) filed oh (if applicable) 

□ was filed as PCT international application Serial No. on and was amended under PCT Article 15) on 

Of applicable) 

1 hereby state that 1 have reviewed and understand the contents of the above identified specification, including the claims, as amended by any 
amendment referred to above. 

1 acknowledge the duty to disclose information which is material to the examination of this application in accordance with Title 37, Code of 
Federal Regulations, § 1.56(a). 

1 hereby claim foreign priority benefits under Title 35, United States Code, §119/§172 of any foreign application(s) for patent or inventor's 
certificate listed below and have also identified below any foreign application for patent or inventor's certificate having a filing date before that 
of the application on which priority is claimed: 



earliest Foreign application^), if any, filed prior to the filing date of the application 


APPLICATION NUMBER 


COUNTRY 


DATE OF FILING 
(day, month, year) 


PRIORITY 
CLAIMED UNDER 
35 U.S.C. 119/172 










YES □ NO □ 










YES □ NO D 










YES □ NO □ 


1 






YES □ NO □ 



t hereby claim the benefit under Title 35, United Slates Code, §120 of any United States application(s) fisted below and, insofar as the subject 
matter of each of the claims of this application is not disclosed in the prior United States application in the manner provided by the first 
paragraph of Title 35, United States Code §1 12, I acknowledge the duty to disclose material information as defined in Title 37, Code of Federal 
Regulations, §1. 56(a) which occurred between the filing date of the prior application and the national or PCT international filing date of this 
application: 



APPLICATION SERIAL NO. 


FILING DATE 


STATUS 


PATENTED 


PENDING 


ABANDONED 











































POWER OF ATTORNEY; As a named inventor, 1 hereby appoint S. Leslie Misrock (Reg. No. 18872), Harry C. Jones, 111 (Reg. No. 20280). 
Berj A. Tcrzian (Reg. No. 20060), Gerald J. FlintoR (Reg. No. 20823), David Wcild, III (Reg. No. 21094), Jonathan A. Marshall (keg. No. 
24614), Joseph V. Colaianni (Reg. No. 20019), Charles E. McKcnney (Reg. No. 22795), Philip T. Shannon (Reg. No. 24278), fearry D. Rein 
(Reg. No. 22411), Stanton T. Lawrence, III (Reg. No, 25736), Francis E. Morris (Reg. No. 24615), Charles E. Miller (Reg. No. 24576), 
Gidon D. Stern (Reg. No. 27469), John J. Lauter, Jr. (Reg. No. 27814), Brian M. Poissant (Reg, No, 28462), Brian D. Coggio (Reg. No. 
27624), Rory J. Radding(Reg. No. 28749), Stephen J. Harbulak (Reg. No. 29166), Donald J. Goodell (Reg. No. 19766), James N. Paltk (Reg. 
No. 25510), Thomas E. Friebel (Reg. No. 29258), Laura A. Coruzzi (Reg. No. 30742), Jennifer Gordon (Reg. No. 30753) and Joh R. Stark 
(Reg. No. 30111), whose address is Pennie & Edmonds, 1155 Avenue of the Americas, New York, New York 10036, and each of them, my 
attorneys, to prosecute this application, and to transact all business in the Patent and Trademark Office connected therewith. 



PENN1E & EDMONDS bOCKET NO. 5624-175 
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1 hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and belief are 
believed to be true; and further that these statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false statements 
may jeopardize the validity of the application or any patent Issuing thereon. 



SIGNATURE OP INVENTOR 201 

Alejandro A. Aruffo 


SIONATURE OF INVENTOR 202 

Jeffrey A. Ledbettcr 


SIONATURE OF INVENTOR 201 

Ivan Stamenkovtc 
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ATB 1992 


date j 092 


DATE I <\<y) 
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joNATURfe oMNvfeNtoR *W 

Randolph Noelle 


SIONATURE OF INVENTOR 205 


SIGNATURE OF INVENTOR 206 
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PtfNNlE & ^MONfcS bOCKjJT Nd 5624-i7* 



DECLARATION 
ANl) POWER 0l ? ATTORNEY 

As fa below named inventor, I hereby declare Hint: 

My residence, post office address arid citizenship are as stated below at 201 et seq. Underneath triy ridrrte. 

1 believe I am the original, first and sole invenlor if only one name Is listed rtl 201 below, or an orlklii&l, flpit and jdhit investor if blijral nafhes 
are listed at 201 et seq. below, of the subject matter which is claimed and for whlcl) a patent b fatiglit d|i Iftc invention ep^led 

TllB CD40CR RECEPTOR AND LlGANDS TllEREPOR 

the specification of which: 



(ft>h declaration not accompanying application} 
and was amende*! under PC? Aiticle iSf oh 



IX) is attached hereto 

C3 was Oled in the United States on „ as Application Serial No. 

with amendmcnt(s) filed on (if applicable) 

□ was filed as PCT international application Serial No. on 

(if applicable) 

I hereby stale that I have reviewed and understand the contents of the above identified specification indtidtog the claims, as amended by any 
amendment referred to above. 

I acknowledge the duty U> disclose information which is material to the examination of this application }h accordance will* Tide 37, Code of 
Federal Regulations, fcl.56(a). 

I hereby claim foreign. priority benefits under Title 35, United States Code, §ii9/g!72 of any foreign ^bblication(s) for patent o^ inventor's 
certificate listed below anil have alao identified below any foreign application for patent or inventor's certjf|cfite havmg a filing date before that 
of the application on which priority is claimed: 



EARLIEST FOREIGN APPLICATION^), IF ANY, FILEE* PRIOR f Q THE FILINCj DATg 


DF THE AWLiCAtjON 


APPLICATION NUMBER 


COUNTRY 


DATE OF FlMHG 
(day, month, year) 


PRlOfUtV 
CLAIMED UNDER 

35 u.s.c. 








YjBjJ D HO □ 








YEf},D Hp P 








Ygs a. Ncj p 











I hereby claim the benefit under Title 35 , United States Code, § 120 of any United States applicat(bn(s) tfsteu 1 beloW jtitfl * fosofa| M U>e 
matter of each of the claims of this application is not disclosed in the Jmor Unjt^d States apMcaljori }h the milnn|r Jj^yidejd by ^ejirst 
paragraph of title 35, United States Code §112, 1 acknowledge the duty to disclose Material infor$Mlpn as defined ih Title 37| Cddp of Fe4enU 
Regulations, §1. 56(a) Which occurred b< tweert the filing date of the prior applicatjort and the nai)ona! djr f>CT intern4tio(ial filjdg gate of tliik 
application: 



APPLICATION SERIAL NO. 


filing Date 


STATUS 


PATENTEb 


PEKING 


ABANDONED 











































POWER OF ATTORNEY: As a named inventor, I hereby appoint S. Leslie Mjsrock (Reg. No. 18$71), Jlafry C. Jones, \ll (Reg. No. ?0280}, 
feerj A. Tcrzian (Reg. No. 20060), Gerald J. Flihtoft (Reg. No. 20823), David Weild, HI (Reg. flo. 2M(94)> Jonathafi A. MarW" ( Re 8- No * 
24614), Joseph V. Colaianni (Reg. No. 20019), fcharles E. McKcnney (Rc g : No. 12795), Philip t- Shar|hon (Reg, Nt>. 24178), ^arry D. Rein 
(Reg. No. 12411), Stanton T. Lawrence, III (Reg. No. 25736), Friincis E. MdrrW (Reg. No. l4615)j Charles E+ h\\m (Reg, No. 24576), 
Gldon D. Stern (Reg. No. 27469), John J. Utiter, Jr. (Reg. No. 27814), Brjan M f Pofssant (ft* M 2*462), BriM ft. Cdggio (Reg. No. 
27624), Rory J. Raddjng (Reg. No. 28749), Step|)en J. itarbulak (tteg. No. 25)106), Donald J. Gd6dib» (fteg, No. 1976^, km H;f al Jf 
No. 25510), Thomas* B. Friebel (Reg. No. 29258), LaUra A. Coruzzl (Reg, No. 30742), Jennifef Gordori (Reg, No. 30^3) H'* 
(Reg. No. 30111), whose address Is Pennic & Edmonds, li55 Avenue of the Americas, New Y#rk, N0W York 10036, ajid #ich oft»eM, >ny 
attorneys, to prosecute this application, and to transact all business in the Patent and Trademark Office ednnected thercwltlj. 
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PfiNNIE & EDMONDS DOCKET NO. 5624-17? 
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PENNIE & EDMONDS 

1 155 AVENUE OF THE AMERICAS 



DIRECT TELfcttlONl? CALLS tQi 
PEN Nils & libMOND$ 
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1 hereby declare Uiat all statements made herein of my own knowledge are true and that all statements; made on tofoirriatidn Ana* belief Ar<i 
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